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method for the treatment of hypertenswe dlsorders is
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1

TREATMENT OF HYPERTENSION WITH
AMIDINOUREAS

CROSS REFERENCE TO RELATED
APPLICATIONS

This is a continuation of application Ser. No 805 371
filed June 10, 1977 now abandoned which is a continua-
tion of Ser. No. 687,266 filed May 17, 1976 now aban-
~doned which is a continuation of Ser. No. 385,797 filed
Aug. 6, 1973 now abandoned which is a continuation-in-
part of copending application Ser. No. 291,474 filed
Sept. 22, 1972, now abandoned.

' SUMMARY OF THE INVENTION

This 1nventton ~ describes new  substituted
phenylamidinourea compounds and processes for their
preparation. This invention further provides valuable
pharmaceutical preparations which contain substituted
phenylamldlnourea compounds which possess an effec-
tive degree of antihypertensive properties and exert
activities on the cardiovascular system. A method for
the treatment of hypertensive disorders by the adminis-
tration of a substituted phenylamldlnourea compound 1S
also described. |

'BACKGROUND OF THE INVENTION

'The pharmaceutical compositions which have been
used as antihypertensive agents have included such as
the thiazides, reserpine, hydralazine, a-methyl dopa,
guanethidine and the like. These compounds, however,
while being effective produce undesirable side effects
sueh as electrolyte imbalance, orthostatic hypertensron,
and gastric secretory and spasmolytic properties.

- We have unexpectedly found that amidinourea com-

-pounds exhibit valuable pharmacologic properties.

- We have unexpectedly found that the amidinoureas
of this invention are useful antihypertensive agents.

- . We have further found that the amidinourea com-

pounds of this mventlon are novel and can easily be

- prepared. -

We have also found that the compounds of this inven-
tion have a minimum of the side effects which accom-
‘pany antihypertensive agents. '

We have still further found a simple and effective
method for the treatment of cardiovascular disorders
such as hypertensive disorders.

DESCRIPTION AND PREFERRED
EMBODIMENT

This invention describes a class of novel chemical
compounds which comprises a substituted phenyl radi-
cal which is further attached to a substituted amidinou-
-rea chain. This results in urea and substituted urea type
compounds having a phenylamidino or a substituted
phenylamidino group attached at one of the nitrogen
‘atoms. This invention also describes the non-toxic phar-
maceutically acceptable salts and the method of prepar-
ing these substituted phenylamidinourea compoUnds
 The novel compounds of this mventlon are described
ﬁ_'by the structural formula I
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HR; O R’
o |/

N—C—N—C~—N.
| N\

R Ry R”

where: -
- X 1s hydrogen,
loweralkyl,
halo;,
Y is hydrogen,
halo,
haloloweralkyl,
nitro,
loweralkyl or
loweralkoxy;
Z. 18 halo,
loweralkoxy,
- loweralkyl
nitro,
cyano,
haloloweralkyl,
haloloweralkoxy or
loweralkylsulfonyl; |
R1, R2 and R3 are hydrogen or loweralkyl
R’ and R" are hydrogen, |
loweralkyl,
intermediate alkyl,
loweralkenyl,
cycloalkyl,
cycloalkylloweralkyl
aralkyl,
- cycloalkenyl or
R’ and R"” together are loweralkylidenyl or
heteroloweralkylidenyl, provided Ri, R3, R3, R’
and R"” are not all hydrogen at the same time; and
the non-toxic acid addition salts thereof.
"Compounds of this invention whteh are preferred are
described by general formula I
‘where:
X is hydrogen or
loweralkyl,
halo;
Y 1s hydrogen,
halo,
loweralkyl or
haloloweralkyl; and
Z is halo,
loweralkyl or
loweralkoxy,
nitro,
haloloweralkyl; -
R1, Ry and Rj3 are hydrogen or loweralkyl and
R’ and R" are hydrogen, | -
loweralkyl or
cycloalkyl;
provided Ri, Rz, R" and R” are not all hydrogen at
the same time.
The more preferred compounds of this mventlon
include those compounds where o
X 1s hydrogen,
methyl,
ethyl,
propyl,
i-propyl,
butyl,




chloro,
bromo or
fluoro;

Y is hydrogen,
chloro,
bromo,
fluoro,
methyl,
ethyl,

propyl,
i-propyl,
butyl,
trifluoromethyl; and

Z. is chloro,
bromo,
fluoro,

“methyl,
ethyl,

propyl,
i-propyl,
butyl,
methoxy,
ethoxy,
nitro or
trifluoromethyl;
Rl, R> and R3 are hydrogen,
methyl or
ethyl;
R’ and R" are hydmgen,
methyl,
ethyl,
propyl,
i-propyl,
butyl,
~ t-butyl,
cyclopropyl, .
cyclobutyl,
cyclopentyl or .
cyclohexyl; | |
provided Ry, Rj, R3, _R' and R” are not all hydrogen
at the same time.
The most preferred compounds of this mventlon are
described where: |
- X 1s hydrogen,
chloro,
bromo,
fluoro,
methyl or
ethyl;
Y is hydrogen,
chloro,
bromo,
fluoro,
methyl,
ethyl or
trifluoromethyl;
Z is chloro,
bromo,
fluoro,
methyl,
ethyl or
trifluoromethyl;
R, R2 and Rj are hydrogen or
methyl; and
R’ and R" are hydrogen,
methyl,
ethyl,

propyl,
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i-propyl,
butyl or
t-butyl; |
provided Ri, Ry, R3, R’ and R” are not all hydrogen
at the same time. o
A special embodiment of this invention is described

where X is hydrogen, Y is 2-chloro and Z is 6-chloro.

Another special embodiment is described where X

I and Y are hydrogen and Z is 4-fluoro.

A further special embodiment is described where X is
2-methyl or 2-ethyl; Y is hydrogen; and Z is in the
6-position-and is chloro, bromo, fluoro, methyl or ethyl.

Another special embodiment is described where X 1s
in the 6-position and is chloro, bromo or ﬂuoro Y 1sin
the 4-position and is methyl, ethyl, chloro, bromo or
fluoro; and Z is in the 2-position and is chloro, bromo or

fluoro. |
A further embodlment 1S descrlbed where X 1s 2-

‘methyl or 2-ethyl; Y is in the 4-position and is methyl,

ethyl, chloro, bromo or fluoro; and Z is in the 6 -posi-
tion and is methyl, ethyl, chloro, bromo or fluoro.

In the descriptive portions of this invention, the fol-
lowing definitions apply:

The nomenclature applied to the compounds of this
invention | |

NH

o
I |
N—C—N=-C=N

® © OO

The term -‘-‘loweralkyl” refers to an alkyl hydrocar-
bon group contianing from 1 to 5 carbon atoms which '

“may be straight chained or branched.

The term “intermediate alkyl” refers to an alkyl hy-
drocarbon group containing from 6 to 12 carbon atoms
which may be straight chained or branched.

The “acyl” radical may be any organic radical de-
rived from an organic acid by its removal of the hy-
droxy group such as benzoyl, toluyl, etc.

The “loweralkoxy” radical signifies an alkoxy group
containing from 1 to about 6 carbon atoms which can be
straight chained or branched. |

The “loweralkenyl” group refers to an alkenyl hy-
drocarbon group containing from 2 to about 6 carbon
atoms which may be straight chained or branched.

“Cycloalkyl” refers to a cycloalkyl hydrocarbon ring
having from 3 to 8 carbon atoms.

“Cycloalkenyl” refers to a cycloalkenyl hydrocarbon
ring having from 3 to 8 carbon atoms. |

The “loweralkylidenyl” radical refers to an alkyh-
dene hydrocarbon radical containing from 2 to 8 carbon
atoms thus forming a ring.

‘The “heteroloweralkylidenyl” radical refers to an
alkylidene hydrocarbon radical containing from 2 to 8
carbon atoms and one or more hetero atoms selected
from oxygen, nitrogen and sulfur, thus forming a hetero
ring.

- “Aryl” refers to an aromatic ring preferably phenyl.

This invention further describes a new method for
treatment of cardiovascular disorders by the administra-
tion of a therapeutically effective amount of an
amidinourea compound of formula II
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<
| haloloweralkyl or
R; R, 11 loweralkyl; |
| R, Ry and R3 are hydrogen or
ARz R methyl;
] I/ LY,
R4~ N—C==-N—C~—N - 5 R’ 1s hydrogen; and
ILI ILS \R,, R"” 1s hydrogen,
methyl,
Rs Re ethyl,
propyl,
where: 10 i-propyl,

R2, R3, R4, R5 and Rg may be the same or different butyl,
and are t-butyl,
hydrogen, cyclopropyl,
halo, cyclobutyl,
haloloweralkyl, 15  cyclopentyl or
nitro, cyclohexyl;
cyano, provided Ri, Rz, R3, R" and R” are not all hydrogen
loweralkylsulfonyl, at the same time.
loweralkoxy or - The most preferred compounds are deserlbed by
loweralkyl; 20 formula III where:

R1, Ry and Rjare hydrogen or X' 1s hydrogen,
loweralkyl; chloro,

R’ and R” are hydrogen, bromo,
loweralkyl, fluoro,
intermediate alkyl, 25 methyl or
loweralkenyl, ethyl;
cycloalkyl, Y’ is hydrogen,
cycloalkylloweralkyl, chloro,
aralkyl, | bromo,
cycloalkenyl or 30 fluoro,
ary]; methyl

R’ and R” together are loweralkylidenyl or ethyl or
heteroloweralkylidenyl; | tnﬂuoromethyl

provided Ry, Ry, R3, R’ and R" are not all hydrogen Z' 1s chloro,
at the same time; and the non-toxic acid addition 35 bromo,
salts thereof. . fluoro,

The preferred compounds whlch are useful in the methyl,

treatment of cardiovascular disorders are exemplified ethyl or
by those compounds of formula 111 trifluoromethyl; |
| 40 R, Rrand Rj3 are hydrogen or.
: | | methyl;
v’ 1 o | o R’ is hydrogen; and
I‘TRE ﬁ /R R" is hydrogen,
~ N=C—N—C—N methyl,
I | N 45 ethyl,
z R R R propyl,
i-propyl,
where: | butyl or
X', Y' and Z' may be the same or different and are t-butyl;

hydrogen, provided at least one of X', Y’ and Z 15 50
other than hydrogen,

halo,

haloloweralkyl or

loweralkyl;

R1, Ry and R3 are hydrogen or

loweralkyl; and

R’ and R" are hydrogen,

loweralkyl or
cycloalkyl;

provided Ri, Rz, R3, R" and R” are not all hydrogen 60

at the same time.

The more preferred compounds which are useful in
the treatment of cardiovascular disorders are shown in
formula III where:

X', Y and Z' are

hydrogen, provided at least one of X', Y’ and Z’ 1s
other than hydrogen, |
halo,

55
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provided Rj, Rz, R3, R and R” are not all hydrogen
at the same time.

A Spec;lal embodiment of this lnventlon 1S desorlbed
where X is hydrogen, Y is 2-chloro and Z is 6-chloro.

Another special embodiment is described where X
and Y are hydrogen and Z 1s fluoro. |

A further special embodiment 1s described where X is
2-methyl or 2-ethyl; Y is hydrogen; and Z is in the
6-position and is chloro, bromo, fluoro, methyl or ethyl.

Another special embodiment is described where X is
in the 6-position and is chloro, bromo or fluoro; Y is in
the 4-position and is methyl, ethyl, bromo or fluoro; and
Z is in the 2-position and is chloro, bromo or fluoro.

A further embodiment is described where X 1s 2-
methyl or 2-ethyl; Y is in the 4-position and is methyl,
ethyl, chloro, bromo or fluoro; and Z is in the 6-position
and is methyl, ethyl, chloro, bromo or tluoro.

It is well known in the pharmacological arts that
non-toxic acid addition salts of pharmacologically ac-
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tive amine compounds do not differ in activities from
their free base. The salts merely provide a convenient
solubility factor. .

The amines of this invention may be readily con-

verted to their non-toxic acid addition salts by custom-
ary methods in the art. The nontoxic salts of this inven-

tion are those salts the acid component of which is
pharmacologically acceptable in the intended dosages:
such salts would include those prepared from inorganic

acids, organic acids, higher fatty acids, high molecular !©

weight acids, etc., and include such as:

%ﬂ_m%m
hydrochloric acid, succinic acid,

hydrobromic acid, glycolic acid,
sulfuric acid, lactic acid,
nitric acid, - salicylic acid,
phosphoric acid, benzoic acid,
methanesulfonic acid, nicotinic acid,
benzenesulfonic acid, phthalic acid,

acetic acid, stearic acid,
propionic acid, oleic acid,
malic acid, abietic acid, etc.

Representative compounds of this invention which
are particularly useful are as follows: |
1-(2,6-dichlorophenylamidino)-3-(t-butyl)urea
1-(p-chlorophenylamidino)-3-(t-butyl)urea
1-(2,4-dichlorophenylamidino)-3-(t-butyl)urea
1-(2,4,6-trichlorophenylamidino)-3-(t-butylurea
1-(p-bromophenylamidino)-3-(t-butylurea
1-(2,4-dibromophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-bromophenylamidino)-3-(t-butyl)urea
1-(2-fluoro-4-chlorophenylamidino)-3-(t-butylurea
1-(2-fluoro-6-chlorophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-fluorophenylamidino)-3-(t-butyl)urea
1-(p-fluorophenylamidino)-3-(t-butyl)urea
1-(2,4-difluorophenylamidino)-3-(t-butyl)urea
1-(2,6-difluorophenylamidino)-3-(t-butyl)urea
1-(p-trifluoromethylphenylamidino)-3-(t-butylurea
1-(p-trifluoromethoxyphenylamidino)-3-(t-butyl)urea
1-(p-methylsulfonylphenylamidino)-3-(t-butylurea
" 1-(p-nitrophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-nitrophenylamidino)-3-(t-butyl)urea
1-(2-bromo-4-nitrophenylamidino)-3-(t-butylurea
1-(2-fluoro-4-nitrophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-cyanophenylamidino)-3-(t-butyl)urea
1-(2-methyl-4-chlorophenylamidino)-3(t-butyl)urea
1-(2-methyl-4-bromophenylamidino)-3-(t-butylurea
1-(2-methyl-4-fluorophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-methylphenylamidino)-3-(t-butylurea
1-(2-fluoro-4-methylphenylamidino)-3-(t-butyl)urea
1-(2-methyl-6-chlorophenylamidino)-3-(t-butyl)urea
1-(2-methyl-6-fluorophenylamidino)-3-(t-butylurea
1-(2,4-dimethylphenylamidino)-3-(t-butyl)urea
I-(2,6-dimethylphenylamidino)-3-(t-butyl)urea
1-(4-trifluoromethyl-2-chlorophenylamidino)-3-(t-

butyDurea -
1-(4-trifluoromethyl-2-fluorophenylamidino)-3-(t-butyl-

Jurea |
1-(2,4-dichloro-6-methylphenylamidino)-3-(t-butyl)urea
1-(2,6-dichloro-4-methylphenylamidino)-3-(t-butyl)urea
1-(3,5-ditrifluoromethylphenylamidino)-3-(t-butylurea
1-(2-trifluoromethyl-4-nitrophenylamidino)-3-(t-buty!-

Jurea
1-(2,6-dimethyl-4-chlorophenylamidino)-3-(t-butyl)urea
i-(2,6-dimethyl-4-fluorophenylamidino)-3-(t-butyl)urea
1-(2,6-dimethyl-4-nitrophenylamidino)-3-(t-butyl)urea
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8
1-(2,6-dimethyl-4-trifleoromethylphenylamidino)-3-(t-
butylurea
1-(2-ethyl-4-nitrophenylamidino)-3-(t-butyhurea
1-(2,4-dichloro-6-fluorophenylamidino)-3-(t-butylurea
1-(2-chloro-4-methyl-6-fluorophenylamidino)-3-(t-
butyl)urea
1-(2,4-dimethyl-6-chlorophenylamidino)-3-(t-butyl)urea
1-(2,4-dimethyl-6-fluorophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-fluoro-6-methylphenylamidino)-3-(t-
butyl)urea,
1-(2,6-dichloro-4-fluorophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-bromo-6-fluorophenylamidino)-3-(t-
butyl)urea
1-(2,6-dichlorophenyl-N-methylamidino)urea
1-(2,6-dichlorophenyl-N-methylamidino)-3-(t-butyl-

Jurea |
1-(2,6-dichlorophenylamidino)-1-methylurea
1-(2,6-dichlorophenyl-N-methylamidino)- 1-methylurea
1-(2,6-dichlorophenyl-N-methylamidino)urea
1-(2,6-dichlorophenylamidino)-3,3-(a,a’-dimethylpen-

tamethylene)urea
1-(2,6-dichlorophenyl-N'-methylamidino)-3,3-die-

thylurea

The compounds of this invention exert activity on the
cardiovascular system. They possess blood-pressure
lowering effects and are useful as antihypertensive
agents.

For these purposes, the amidinoureas of this inven-
tion can be normally administered orally or parenter-
ally. Orally they may be administered as tablets, aque-
ous or oily suspensions, dispersible powders or gran-
ules, emulsions, hard or soft capsules, or syrups or elix-
irs.

Compositions intended for oral use may be prepared
according to any method known in the art for the manu-
facture of pharmaceutical compositions and such com-
positions may contain one or more agents seleced from
the group consisting of sweetening agents, flavoring
agents, coloring agents, preserving agents and the like,
in order to provide a pharmaceutically elegant and
palatable preparation. |

The dosage regimen in carrying out the methods of

this invention is that which insures maximum therapeu-
tic response until improvement is obtained and thereaf-
ter the minimum effective level which gives relief.
Thus, in general, the dosages are those that are thera-
peutically effective in the alleviation of hypertensive
disorders. In general, the daily dose can be between
about 0.05 mg/kg/day and 70 mg/kg/day (preferably in
the range of 1-25 mg/kg/day), bearing in mind, of
course, that in selecting the appropriate dosage in any
specific case, consideration must be given to the pa-
tient’s weight, general health, age, and other factors
which may influence response to the drug.
- Various tests in animals have been carried out to
show the ability of the compounds of this invention to
exhibit reactions that can be correlated with activity in
humans. |

One such test is the ability of the compound to lower
blood pressure in the spontaneous hypertensive rat
(Ryo Tabet, et al., Clin. Pharm. & Therap. 11: 269-274,
1970). Blood pressure measurements are recorded by

‘both the tail cuff method and by direct cannulation of a

common carotid artery. Compounds that are effective

- antihypertensives in man have been shown to be active

In lowering blood pressure in this animal model. In view
of the results of this rest, the amidinoureas of this inven-
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tion can be considered to be active antihypertensive
agents. -

The compounds of this invention may be prepared by
the following general synthesis:

Condensation of cyanamide and a substituted aniline
results in the eerrespendlng substltuted phenylguani-
dine.

The reaction is preferably carried out on the aniline

salt either in a polar medium or neat and using increased |

temperatures. The salt used may be any acid addition
amine salt but preferably the salt of a mineral acid. The
polar medium may be aqueous, partially aqueous or a
non-aqueous solution. It is convenient to choose a sol-
vent that will reflux at the destred reaction temperature.
The more preferred solvents are water or alcohol but
other solvents may be used such as DMSO, diethylene-
glycol, ethyleneglycol, tetrahydrofuran, dimethylform-
amide, etc. The most preferred solvent is a mildly acidic
solvent which is non-nucleophilic such as phenol, cre-

sol, xylenol, etc. The reaction should also be carried out
at a temperature which is high enough so that condensa-

tion takes place readily, but not sufficient to decompose
the guanidine formed. The reaction temperature can
vary from room temperature to about 250° C. although
it is preferable to run the reaction at temperatures from
about 50° C. to 150° C. The guanidine salt which 1s
formed can be converted to the free base with a metal
hydroxide or alkoxide solution. The isolation of the
desired guanidine can be carried out by any method
known in the art.

- When the substituted phenylguamdme is reacted with
a substituted isocyanate of the formula R'NCO, then the
product formed is a 1-substituted phenylamidino-3-R’
urea. This reaction is preferably carried out in a non-
polar medium using solvents such as benzene, toluene,
xylene, etc. The reaction is also carned out as above at

raised temperatures.

The following reaction equations illustrate this syn-

thesis:

N
M
NH . HX' 4+ C—=—NH;

’

II
NH—C—NH; . HX"’

J/R'NCO

O

Il 8
NH—C—NH~—C—NHR’

Z

where HX' 1s a mmeral acid and R’ is other than hydro-
gen.
When R substitution is desired, it is convenient to

carry out the condensation using the appropriately N-

substituted aniline. Thus, for example, N-methyl-2,6-
dichloroaniline would result in the 1-(2,6-dichloro-
phenyl)-1-methylguanidine. This is then reacted as
above with the isocyanate to form the amidinourea.
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‘example,
dichloroaniline would result in the corresponding 1-

10

N
|l

.HX’' + . C—NHRj3

X
Y - Iﬁm .
rlq——c-_—NHR; . HX'
R'NCO
z” s \L o
~ NH O
| | [
IIQ-C-_—-IiJ“C-—NHR_'

R R3

It is convenient to use t-butylisocyanate in the above

-reaction when R3is not desired. ThlS may then be selec-
-tively hydrolyzed off. -

When Rj3 substitution i1s desn'ed it is convenient to
carry out the condensation using the appmpnately sub-
stituted cyanamide of the formula NHNHR3. Thus, for
methylcyanamide condensed with 2,6-

(2,6-dichlorophenyl)-3-ethylguanidine. This is then re-
acted as above with the isocyanate to form the
amidinoureas.

N
il

NHz HX' + C—NHR; .

H—C—' NHRj; . HX'

\LR'NCO

o
NH—C—II\T“C— NHR'’

Z

Condensation of an aniline with benzoylthiourea re-
sults in the 1-substitutedphenyl-3-benzoylthiourea. This
may then be hydrolyzed to the 1-substitutedphenylthi-
ourea and treated with iodomethane to obtain the 1-sub-
stitutedphenyl-2-methyl-pseudothiouronium  iodide.
When the latter is treated with an amine of the formula
NH>R 1, the resultant displacement yields a 1-sub-
stitutedphenyl-3-R; guanidine which may then be re-
acted as above to form the amidinourea.

NH4SCN + (I)COCI -—)@}—CONCS

(1) -~ CONCS + @’NHZ ——



11

-continued
X

Y - II
NH—C—NHCO
A

J/IU% NaOH

Me

s

Y H IY
Z |

_ \l/NHRg,
Y I
NH—C—NHR;
v A _

R'NCO ;

'X'.

- R3

These compounds may also be prepared by condens-
ing the desired aniline with a substituted isothiourea or
with a thiocyanate of the formula SCNR3. The latter
reaction product is the thiourea which is then treated
with iodomethane and reacted with an amine of the
formula NH>R> to obtain the desired guamdme The
above guanidine compounds are reacted with an 1socya-

nate as above to obtain the amldlnourea
X | |
“' e
NH; . HX' + S——C—NHR;
A
o 'NRz.
. NH-O--NHR;
\I/R’NCO
Y_ NRz o
| II
NH--C-I'IUI—C--NHR'
Ri

DNHZJ/}IX’ -+ S-—C—-NR3 .

NH--C-—-’-NHR;-, h
MEI

S-*Me |
H""C""NHR; 1©

NHgRg

Y || u -
s | NH-—C—II\I—-C_NHR
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12

-continued
X

NH“‘“C'—NHR:;

J/R'NCD

g
NH—“C_IiJ--C*NHR'
_'z_ - 3 o

When R; substitution 1s desired the aniline is con-
densed with t-butyl thiocyanate of the formula SCN-t-
butyl to form the thiourea. The t-butyl group is then
hydrolyzed off with conc. HCI. The product is reacted

with an isocyanate to obtain the carbamylthiourea,

_whlch is treated with iodomethane and reacted with an
‘amine of the formula NHRz to obtaln the desued

amldmourea B

_ NHZ\LHX' + SCN-t-buty!

NH-—C-—-NH t-butyl o

¢

v
Y s 0O
| R | R R
NH""C'—NH""C“NHR'
\LMEI
Z 1.
X o
Y - $S'—'Me

i lI . '
-NH—C—NH—C—NHR' I®

\LNHRg

Rl
NH—C—NH—C—NHR’

When R' and R” substltutlon IS desn'ed the appropri-
ate guanldlne 1s reacted Wlth the acid chloride of the
amine of the formula




4,220,658

13

O R’
W/
CIC—~N

N\
R".

The latter is made by the reaction of the amine of the
formula

R!‘
/
HR

N
R

with phosgene in an inert solvent. The reaction of the
acid chloride and guanidine is carried out in a polar
medium and inert conditions at moderate temperatures.

N A
NH + COCl; ——>»CIC—N
\
RJ‘P R,'
X
Y NH 0 R’
i N/
NH—C—NH, + ClC--N\ —
, R
X
Y NH 0 R’
| il /
NH~—C~—~NH—C=—N
\ it
7 R

Appropriately desired end products having various
X, Y and Z substituents may be prepared at various
steps of synthesis using suitable reactions in order to
convert one group to another.

10

15

20

25

30

33

The starting anilines are either known, may be pre- 40

pared by known techniques or reference to the prepara-
tion is shown. Thus, chlorination or bromination of an
acetanilide or aniline may be carried out in acetic acid,
or in the presence of a small amount of iodine dissolved
in an inert solvent such as carbon tetrachloride. A solu-
tion of chlorine or bromine is then added while the
temperature is held near 0° C. Jodination may also be
carried out by known methods usmg iodine monochlo-
ride (ClI).

Alkylation may be carried out on an acetanilide using
an alkyl halide and aluminum chloride under Friedel-
Crafts conditions to obtain desired alkyl substitution.

Nitration may be carried out using fuming nitric acid
at about 0° C.

A nitro compound may be hydrogenated to the cor-
responding amine which may then be diazotized and
heated in an alcohol medium to form the alkoxy com-
pound.

An amino compound may also be diazotized to the
diazonium fluoroborate which is then thermally decom-
posed to the fluoro compound. Diazotization followed
by a Sandmeyer type reaction may yield the bromo,
chloro or 10do compound.

45

50

33

60

14

Diazotization of an amino compound followed by
addition of cuprous cyanide may result in the desired
cyano compound. |

When an amino compound is diazotized followed by
reaction with potassium ethylxanthate and then hydro-
lyzed, the mercapto compound results. This in turn may
be alkylated to the alkylthio group which is then oxi-
dized to the correSpondlng alkylsulfonyl substituent.

A halo compound in which halo is chloro or bromo
or iodo may be reacted with cuprous cyanide in guani-
dine at about 150° C. to produce a cyano compound.

A chloro, bromo or iodo compound may also be
reacted with trifluoromethyliodide and copper powder
at about 150° C. in dimethylformamide to obtain a trifhu-
oromethyl compound [Tetrahedron Letters: 47, 4095
(1959)]. |

A halo componnd may also be reacted with cuprous
methanesulfinate in quinoline at about 150° C. to obtam |
a methylsulfonyl compound. |

Of course the above reaction may also be carried out
on acetophenone in order to direct substitution. Forma-
tion of an oxime followed by Beckmann Rearrangement -
results in the acetamide which is then deacylated to the
aniline.

Reactions may also be carried out on the substltuted
anilines which would result in di- and tri- substituted
anilines. |

Reactions may also be carried out at other stages of
synthesis depending on the substituents present and the
substituents desired and various. combinations of the
foregoing reactions will be determined by one skilled in
the art in order that the desired product results. Thus, a

phenylguanidine or amldlnourea may be halogenated or

nitrated as above, etc. |
The following are detailed examples which show the

preparation of the compounds of this invention. They
are to be construed as illustrations of said compounds
and not as limitations thereof.

EXAMPLE 1
- 2,6-Dichlorophenylguanidine

To 51 g (0.315 mole) of 2,6-dichloroaniline is added
0.4 moles of ethereal HCI and 200 mi of m-cresol. The
mixture is then stirred and heated on a steam bath to
drive off the ether and excess hydrogen chloride. To the
resultant mixture is then added 13.3 g (0.315 mole) of
cyanamide then heated for 2 hours on a steam bath. The
reaction mixture is then cooled, added to 150 ml of
conc. sodium hydroxide solution, cooled and extracted
with 2 liters of ether. The ether layer is washed with
2% 1 liter of water, dried over sodium sulfate, char-
coaled and evaporated. The residue is triturated with
hexane and the precipitate is filtered off and washed
with ether and dried to obtain 2,6- dwhlorophenylguam-—
dine hydroohlorlde -

The free base is prepared by dlssolvmg 2,6- dlohloro-
phenylguanidine hydrochloride in 10% sodium hydrox-
ide solution and extracting with ether. The ether is
dried and evaporated to dryness to obtain 2,6-dichloro-
phenylguanidine. |

When the above procedures are followed using the
amines of Table I, below, then the corresponding prod-
uct of Table II, below, is prepared.

W

TABLE I

TABLE 11

W

o-chloroaniline
m-chloroaniiine

o-chlorophenylguanidine
m-chlorophenylguanidine




TABLE 1

p-chloroaniline
2,3-dichloroaniline
2,4-dichloroaniline

2. 5-dichloroaniiine
3,4-dichloroaniline
3,5-dichloroaniline
2.3.4-tirchloroaniline
2.3,5-trichloroaniline

2.3 6-trichloroaniline
2.4,5-trichloroaniline

2.4 6-trichloroaniling
3,4,5-trichlorocaniling
o-bromoaniline
m-bromoaniline
p-bromoaniline
2,3-dibromoaniline

2 4-dibromoaniline
2.5-dibromoaniline
2.6-dibromoaniline
3,4-dibromoantiine
3,5-dibromoaniline
2-chloro-3-bromoaniline
2-chloro-4-bromoaniline
2-chloro-5-bromoaniline
2-chloro-6-bromoaniline
3-chloro-2-bromoaniline
3-chloro-4-bromoaniline
3.chloro-5-bromoaniline
3.chloro-6-bromoanitline
4-chloro-2-bromoaniline
4-chloro-3-bromoaniline
2-fluoro-4-chloroanitine
2-fluoro-b6-chloroaniline
2-chloro-4-bromoantline
2-fluoro-6-bromoaniline
2-bromo-4-fluoroaniline
2-todo-4-chloroaniline
2-iodo-6-chloroaniline
2-chloro-4-iodoaniline
2-iodo-4-bromoaniline
o-fluoroaniline
m-fluoroaniline
p-fluoroaniline
p-todoaniline
2,4-difluoroaniline
2,5-diflucroaniline
2,6-difluoroaniline

2. 4-diiodoaniline
2-iodo-6-bromoanihne
2-bromo-4-iodoaniline
2-fluoro-4-iodoaniline
2-iodo-4-fluoroantline
o-trifluoromethylaniline
m-trifluoromethylaniline
p-trifluoromethylaniline
p-trifluoromethoxyaniline
p-methylsulfonylaniiine
o-nitroantline
m-nitroantline
p-nitroaniline
2.chloro-4-nitroaniline
2-bromo-4-nitroaniline
2-todo-4-nitroaniline
2-fluoro-4-nitroantline
2-nitro-4-chloroaniline
2.nitro-4-bromoaniline
2-nitro-4-fluoroaniline
2-nitro-4-trifluoromethylaniline
2-nitro-4-methoxyaniline
2-cyano-4-chloroaniline
2-chloro-4-cyanoaniline
2-methyl-4-chiloroaniline
2-methyl-4-bromoaniline
2-methyl-4-fluoroaniline
2-chloro-4-methylaniline
2-bromo-4-methylaniline
2-fluoro-4-methylaniline
2-cyano-4-methylaniline
2-trifluoromethyl-4-methylaniline
2-methyl-4-nitroaniline
2-methyl-4-cyanoaniline
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-continued
TABLE Ii
p-chlorophenylguanidine
2.3-dichlorophenylguamdine

2 4-dichlorophenylguanidine
2.5-dichlorophenylguanidine
3,4-dichlorophenylguanidine
3,5-dichlorophenylguanidine
2,3,4-trichlorophenylguanidine
2.3, 5-trichlorophenylguanidine
2,3,6-trichlorophenylguanidine
2,4,5-trichlorophenylguandine

2.4, 6-trichlorophenylguanidine
3,4,5-trichlorophenylguanidine
o-bromophenyliguanidine
m-bromophenylguanidine
p-bromophenylguanidine
2,3-dibromophenylguanidine

2. 4-dibromophenylguanidine
2,5-dibromophenylguanidine
2,6-dibromophenylguanidine
3,4-dibromophenylguanidine
3,5.dibromophenylguanidine
2.chloro-3-bromophenylguanidine
2-chloro-4-bromophenylguanidine
2-chloro-5-bromophenylguanidine

~ 2-chloro-6-bromophenylguanidine

3-chloro-2-bromophenylguanidine
3-chloro-4-bromophenylguanidine
3-chloro-3-bromophenylguanidine
3-chloro-6-bromophenylguanidine
4-chloro-2-bromophenylguanidine
4-chloro-3-bromophenyiguanidine
2-fiuoro-4-chlorophenylguanidine
2-fluoro-6-chlorophenylguanidine
2-chloro-4-fluorophenylguanidine
2-fluoro-6-bromophenylguanidine
2-bromo-4-fluorophenylguanidine
2.iodo-4-chlorophenylguanidine
2-iodo-6-chlorophenylguanidine
2-chloro-4-iodophenylguanidine
2-iodo-4-bromophenylguanidine
o-fluorophenylguanidine
m-fiuorophenylguanidine
p-fluorophenylguanidine
p-iodophenylguanidine
2,4-difluorophenylguanidine
2,5-difluorophenylguanidine
2,6-diflnorophenylguanidine

2. 4-diiodophenylguanidine
2-iodo-6-bromophenylgnanidine
2-bromo-4-iodophenylguanidine
2-fluoro-4-iodophenylguanidine
2-iodo-4-fluorophenylguanidine
o-trifluoromethylphenylguanidine
m-trifluoromethylphenylguanidine
p-trifluoromethylphenylguanidine
p-trifltoromethoxyphenylguanidine
p-methylsulfonylphenylguanidine
o-nitrophenylguanidine
m-nitrophenylguanidine
p-nitrophenylguanidine
2-chloro-4-nitrophenylguanidine
2-bromo-4-nitrophenylguanidine
2-iodo-4-nitrophenylguanidine
2-fluoro-4-nitrophenylguanidine
2-nitro-4-chlorophenylguanidine
2-nitro-4-bromophenylguanidine
2-nitro-4-fluorophenylguanidine
2-nitro-4-trifluoromethylphenylguanidine
2-nitro-4-methoxyphenylguanidine
2-cyano-4-chlorophenylguanidine
2-chloro-4-cyanophenylguanidine
2-methyl-4-chlorophenylguanidine
2.methyl-4-bromophenylguanidine
2-methyl-4-fluorophenylguanidine
2-chloro-4-methylphenylguanidine
2-bromo-4-methylphenylguanidine
2-fluoro-4-methylphenylguanidine
2-cyano-4-methylphenylguanidine
2-trifluoromethyl-4-methylphenylgucnidine
2-methyl-4-nitrophenylguanidine
2-methyl-4-cyanophenylguanidine




TABLE 1

2- methyl&tnﬂuoromethylamhne
2-chloro-6-nitroaniline
2-bromo-6-nitroaniline
2-todo-6-nitroaniline
2-fluoro-6-nitroaniline
2-nitro-6-trifluoromethylaniline
2-nitro-6-methyoxyaniline
2-cyano-6-chloroaniline
2-methyl-6-chloroaniline
2-methyl-6-bromoaniline
2-methyl-6-fluoroaniline
2-methyl-6-nitroaniline

- 2-methyl-6-trifluoromethylaniline
2-methyl-6-cyanoaniline
2-methyl- 6-methylsulfouylamhne
2,4-dimethylaniline
2,6-dimethylaniline
2-trifluoromethyl-6-chloroaniline
2-trifluoromethyl-6-bromoaniline
2-trifluoromethyl-6-fluoroantline
2-trifluoromethyl-6-nitroaniline
2-trifluoromethyl-4-chloroaniline
2-trifluoromethyl-4-bromoaniline
2-trifluoromethyl-4-fluoroaniline
4-trifluoromethyl-2-chloroaniline
4-trifluoromethyl-2-bromoaniline
4-trifluoromethyl-2-fluoroaniline
2,4-dichloro-6-methylaniline
2,6-dichloro-4-methylaniline
3,5-ditrifluoromethylaniline
2-methoxy-4-nitroaniline

2- tnﬂuoromethy]%mtmamhne
2,4-dichloro-6-methoxyaniline
2,6-dimethyl-4-chloroaniline
2,6-dimethyl-4-fluoroaniline
2,6-dimethyl-4-bromoaniline
2,6-dimethyl-4-nitroantline
2,6-dimethyl-4-trifluoromethyl-
~antline

2-ethyl-4-nitroaniline
2-ethyl-4-chloroaniline
2-ethyl-4-bromoaniline
2-ethyl-4-fluoroaniline
2-ethyl-4-tr1ﬂunromethylamlme
2-ethyl-4-cyanoaniline
2-cthyl-4-methylsulfonylaniline
2,4-dichloro-6-bromoaniline
2,6-dichloro-4-bromoaniline
2,4-dibromo-6-chloroaniline
2,6~-dibromo-4-chloroaniline
2,4-dichloro-6-fluoroaniline
2-chloro-4-methyl-6-fluoroaniline
2,4-dimethyl-6-chloroaniline
2,4-dimethyl-6-fluoroaniline

2-chloro-4-fluoro-6-methylaniline

2,6-dichloro-4-fluoroaniline
2,5-dichloro-4-fluoroaniline
2,4-dichloro-6-iodoaniline
2,6-dichloro-4-iodoaniline
2,4-dibromo-6-iodoaniline
2,4-dibromo-6-fluoroaniline -
2,6-dibromo-4-fluoroaniline
2-chloro-4-bromo-6-fluoroaniline
2-bromo-4-fluoro-6-chloroaniline
2-bromo-4-chloro-6-fluoroaniline
2-chloro-4-iodo-6-bromoaniline
2,4,6-tribromoaniline

2,4, 6-trifluoroaniline

4,220,658

- -continued

- TABLE 11 |
' 2-methyl-4-trifluoromethylphenylguanidine

2-chloro-6-nitrophenylguanidine -

2-bromo-6-nitrophenylguanidine

2-10do-6-nitrophenylguanidine
2-fluoro-6-nitrophenylguanidine

- 2-nitro-6-trifluoromethylphenylguanidine
2-nitro-6-methoxyphenylguanidine

2-cyano-6-chlorophenylguanidine

2-methyl-6-chlorophenylguanidine
2-methyl-6-bromophenylguanidine
2-methyl-6-fluorophenylguanidine

2-methyl-6-nitrophenylguanidine
2-methyl- 6—tr1ﬂuaromethylphenylguamdme 4

2-methyl-6-cyanophenylguanidine
2-methyl-6-methylsulfonylphenylguanidine
2,4-dimethylphenylguanidine

- 2,6-dimethylphenylguanidine |
2-trifluoromethyl-6-chlorophenylguanidine

2-trifluoromethyl-6-bromophenylguanidine
2-trifluoromethyl-6-fluorophenylguanidine
2-trifluoromethyl-6-nitrophenylguanidine
2-trifluoromethyl-4-chlorophenylguanidine
2-trifluoromethyi-4-bromophenylguanidine
2-trifluoromethyl-4-fluorophenylguanidine
4-trifluoromethyl-2-chlorophenylguanidine

4-trifluoromethyl-2-bromophenylguanidine

4-trifluoromethyl-2-bromophenylguanidine

2,4-dichloro-6-methylphenylguanidine

2,6-dichloro-4-methylphenylguanidine
3,5-ditrifluoromethylphenylguanidine
2-methoxy-4-nitrophenylguanidine
2-trifluoromethyl-4-nitrophenylguanidine

'2,4-dichloro-6-methoxyphenylguanidine

2,6-dimethyl-4-chlorophenylguanidine
2,6-dimethyl-4-fluorophenylguanidine
2,6-dimethyl-4-bromophenylguanidine
2,6-dimethyl-4-nitrophenylguanidine
2,6-dimethyl-4-trifluoromethylphenyl-
guanidine
2-ethyl~4~mtrophenylguamdme
2-ethyl-4-chlorophenylguanidine

~ 2-ethyl-4-bromophenylguanidine

2-ethyl-4-fluorophenylguanidine
2-ethyl-4-trifluoromethylphenylguanidine

- 2-ethyl-4-cyanophenylguanidine
- 2-ethyl-4-methylsulfonylphenylguanidine
~ 2,4-dichloro-6-bromophenylguanidine

2,6-dichloro-4-bromophenylguanidine
2,4-dibromo-6-chlorophenylguanidine
2,6-dibromo-4-chlorophenylguanidine
2,4-dichloro-6-fluorophenyiguanidine

2-chloro-4-methyl-6-fluorophenylguanidine

2,4-dimethyl-6-chlorophenylguanidine
2,4-dimethyl-6-fluorophenylguanidine
2-chloro-4-fluoro-6-methylphenylguanidine
2,6-dichloro-4-fluorophenylguanidine
2,5-dichioro-4-flucrophenylguanidine
2,4-dichloro-6-iodophenylguanidine
2,6-dichloro-4-iodophenylguanidine
2,4-dibromo-6-iodophenylguanidine
2,4-dibromo-6-fluorophenyiguanidine
2,6-dibromo-4-fluorophenylguanidine

2-chloro-4-bromo-6-fluorophenylguanidine

2-bromo-4-fluoro-6-chlorophenylguanidine
2-bromo-4-chloro-6-fluorophenylguanidine
2-chloro-4-iodo-6-bromophenylguanidine
2,4,6-tribromophenylguanidine
2,4,6-trifluorophenylguanidine

EXAMPLE 2 60
1-(2,6-dichlorophenyl)-1-methylguanidine

To 55.4 g (0.315 mole) of N-methyl-2,6-dichloroani-
hne 1s added 0.4 moles of ethereal HCl and 200 mli of
m-cresol. The mixture is then stirred and heated on a 65
steam bath to drive off the ether and excess hydrogen
chloride. To the resultant mixture is then added 13.3 g
(0.315 mole) of cyanamide then heated for 2 hours on a

steam bath. The reaction mixture is then cooled, addEd
to 150 ml of conc. sodium hydroxide solution, cooled

and extracted with 2 liters of ether. The ether layer is

washed with 2X1 liter of water, dried over sodium
sulfate, charcoaled and evaporated. The residue is tritu-
rated with hexane and the precipitate is filtered off and
washed with ether and dried to obtain 1-(2,6-dichloro-
phenyl)-1-methylguanidine hydrochloride.
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The free base is prepared by dissolving 1-(2,6- When the N-methylaniline in the above procedures is
dichlorophenyl)-1-methylguanidine hydrochloride in replaced by the N-loweralkylamlmes of this invention
109 sodium hydromde solution and extracting with then the corresponding product is obtained.
ether. The ether is dried and evaporated to dryness to When the above procedures are followed using the

obtain 1-(2,6-dichlorophenyl)-1-methylguamdine. 5 representative amines of Table I, below, then the corre-
: sponding product of Table II, below, is prepared

e —————_—. T—————— ——————— ————— — - - T — . A—— 1'

- TABLE 1 TABLE II

MI

N-methyl-p-chloroaniline
N-methyl-2,3-dichloroaniline
N-methyl-2,4-dichloroaniline
N-methyl-2,5-dichloroaniline
N-methyl-3,4-dichloroantline
N-methyl-3,5-dichloroaniline
N-methyl-2,3,4-trichloroaniline
N-methyl-2,3,5-trichloroaniline
N-methyl-2,3,6-trichloroaniline
N-methyl-2,4,5-trichloroaniline
N-methyl-2,4,6-trichloroaniline
N-methyl-3,4,5-trichloroaniline
N-methyl-p-bromoaniline
N-methyl-2,4-dibromoaniline
N-methyl-2-chloro-4-bromoaniline
N-methyl-2-chloro-6-bromoaniline
N-methyl-3-chloro-4-bromoantline

N-methyl-3-chloro-5-bromoaniline

N-methyl-4-chloro-2-bromoaniline
N-methyl-2-fluoro-4-chloroaniline
N-methyl-2-fluoro-6-chloroaniline
N-methyl-2-chloro-4-fluoroaniline
N-methyl-2-fluoro-6-bromoaniline
N-methyl-2-bromo-4-fluoroaniline
N-methyl-2-iodo-4-chloroaniline
N-methyl-2-todo-6-chloroaniline
N-methyl-2-chloro-4-iodoaniline
N-methyl-2-iodo-4-bromoaniline
N-methyl-o-fluoroantline
N-methyl-m-fluoroaniline
N-methyl-p-fluoroaniline
N-methyi-p-iodoaniline
N-methyl-2,4-difluoroantline
N-methyl-2,6-difluoroantline
N-methyl-2-fluoro-4-iodoaniline
N-methyl-o-trifluoromethylaniline
N-methyl-m-trifluoromethylaniline
N-methyl-p-trifluoromethylaniline

N-methyl-p-triflnoromethoxyaniline

N-methyl-p-methylsulfonylaniline

N-methyl-p-nitroaniline
N-methyl-2-chloro-4-nitroaniline

N-methyl-2-bromo-4-nitroaniline
N-methyl-2-nitro-4-chloroaniline
N-methyl-2-nitro-4-bromoantline
N-methyl-2-nitro-4-fluoroaniline

N-methyl-2-nitro-4-trifluoromethyl-

aniline

N-methyl-2-nitro-4-methoxyaniline

N-methyl-2-methyl-4-chloroaniline
N-methyl-2-methyl-4-bromoaniline
N-methyl-2-methyl-4-fluoroaniline
N-methyl-2-chloro-4-methylaniline
N-methyl-2-bromo-4-methylaniline
N-methyl-2-fluoro-4-methylaniline
N-methyl-2-cyano-4-methylaniline
N-methyl-—Z—tr:ﬂuurnmethyl-4—

methylaniline -
N-methyl-2-methyl-4-nitroaniline

- N-methyl-2-methyl-4-cyanoaniline

N-methyl-2-methyl-4-trifluoro-
methylaniline

- N-methyl-2-chloro-6-nitroaniline

N-methyl-2-bromo-6-nitroaniline

1-(p-chlorophenyl)-1-methylguanidine
1-(2,3-dichlorophenyl)-1-methylguanidine
1-(2,4-dichlorophenyl)-1-methylguanidine
1-(2,5-dichlorophenyl)-1-methylguanidine
1-(3,4-dichlorophenyl)-1-methylguanidine
1-(3,5-dichlorophenyl)-1-methylguanidine
1-(2,3,4-trichlorophenyl)-1-methylguanidine
1-(2,3,5-trichlorophenyl)-1-methylguanidine
1-(2,3,6-trichlorophenyl)-1-methylguanidine
1-(2,4,5-trichlorophenyl)-1-methylguanidine
1-(2,4,6-trichlorophenyl)-1-methylguanidine
1-(3,4,5-trichlorophenyl)-1-methylguanidine
1-(p-bromophenyl)-1-methylguanidine
1-(2,4-dibromophenyl)-1-methylgnanidine
1-(2-chloro-4-bromophenyl)-1-methylguanidine
1-(2-chloro-6-bromophenyl)-1-methylguanidine
1-(3-chloro-4-bromophenyl)-1-methylguanidine
1-(3-chloro-5-bromophenyl)-1-methylguanidine
1-(4-chloro-2-bromophenyl)-1-methy] guanidine
1-(2-fluoro-4-chlorophenyl)-1-methylguanidine
1-(2-fluoro-6-chlorophenyl)-1-methylguanidine
1-(2-chloro-4-fluorophenyl)-1-methylguanidine
1-(2-fluoro-6-bromophenyl)-1-methylguanidine
1-(2-bromo-4-fluorophenyl)-1-methylguanidine
1-(2-iodo-4-chlorophenyl)-1-methylguantdine
1-(2-iodo-6-chlorophenyl)-1-methylguanidine
1-(2-chloro-4-iodophenyl)-1-methylguanidine
1-(2-iodo-4-bromophenyl)-1-methylguanidine
1-(o-fluorophenyl)-1-methylguanidine
1-(m-fluorophenyl)-1-methylguanidine
1-(p-fluorophenyl)-1-methylguanidine
1-(p-iodophenyl)-1-methylguanidine
1-(2,4-difluorophenyl)-1-methylguanidine
1-(2,6-difluorophenyl)-1-methylguanidine
1-(2-fluoro-4-iodophenyl)-1-methylguanidine
1-(o-trifluoromethylphenyl)-1-methylguanidine
1-(m-trifluoromethylphenyl)-1-methylguamdine
1-(p-trifluorophenyl)- l-methyl-

guanidine

1- (p-trlﬂuornmethoxyphenyl)ul-methyl-
guanidine
1-(p-methylsulfonylphenyl)-1-methyl-
guanidine

1-(p-nitrophenyl)-1- methylguamdme
1-(2-chloro-4-nitrophenyl)- l-methyl-
guanidine

1-(2-bromo-4-nitrophenyl)- l-methylguamdme
1-(2-nitro-4-chlorophenyl)-1-methylguanidine
1-(2-nitro-4-bromophenyl)-I-methylguanidine
1-(2-nitro-4-flucrophenyl)- lamethylguamdme
1-(2-nitro-4-trifluoromethylphenyl)-1-
methylguanidine

I-(2—nitm-4-methnxyphenyl)—l-mﬁthylguanidine' |

1-(2-methyl-4-chlorophenyl)-1-methylguanidine
1-(2-methyl-4-bromophenyl)-1-methylguanidine
1-(2-methyl- 4-ﬂunmphenyl) 1-methyl-
guanidine

1-(2-methyl-4-fluorophenyl)-1- methyl-
guanidine
1-(2-bromo-4-methylphenyl)-1-methyl-
guanidine
1-(2-fluoro-4-methylphenyl)-1-methyl-
guanidine
1-(2-cyano-4-methylphenyl)-1-methyl-
guanidine
1-(2-trifluoromethyl-4-methylphenyl)-1-
methylguanidine |
1-(2-methyl-4-nitrophenyl)-1-methylguanidine
1-(2-methyl-4-cyanophenyl)-1-methylguanidine -
1-(2-methyl-4- tr:ﬂuﬂmmethylphenyl) 1-
methylguanidine
1.(2-chloro-6-nitrophenyl)-1-methylguanidine
1-(2-bromo-6-nitrophenyl)-I-methylguanidine
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TABLE 1

W

N-methyi-2-10do-6-nitroaniline
N-methyl-2-fluoro-6-nitroaniline
N-methyl-2-nitro-6-trifiuoro-
methylaniline
N-methyl-2-nitro-6-methoxyarniline

N-methyl-2-methyl-6-chloroaniline

N-methyl-2-methyl-6-bromoaniline
N-methyl-2-methyl-6-fluoroantline

N-methyl-2-methyl-6-nitroaniline
N-methyl-2-methyl-6-trifluoro-
methylaniline
N-methyl-2-methyl-6-cyanoaniline
N-methyl-2,4-dimethylaniline
N-methyl-2,6-dimethylaniline
N-methyl-2-trifluoromethyl-6-
chloroaniline |
N-methyl-2-trifluoromethyl-6-
bromoaniline
N-methyl-2-trifluoromethy!l-6-
fluoroaniline
N-methyl-2-trifluoromethyl-4-
chloroaniline
N-methyl-2-trifluoromethyl-4-
bromoaniline
N-methyl-4-trifluoromethyl-2-
fluoroaniline
N-methyl-4-trifluoromethyl-2-
chloroaniline
N-methyl-4-trifluoromethyl-2-
bromoaniline
N-methyl-4-triflucromethyl-2-
fluoroaniline

N-methyl-2 4-d1chlﬂm-6-methyl-
aniline
N-methyl-2,6-dichloro-4-methyl-
aniline
N-methyl-3,5-ditrifluoromethyl-
aniline
N-methyi-2-trifluoromethyl-4-
nitroaniline
N-methyl-2,6-dimethyl-4-chloro-
aniline
N-methyl-2,6-dimethyl-4-fluoro-
aniline

N-methyl-2,6-dimethyl-4- bromn-
aniline
N-methyl-2,6-dimethyl-4-nitro-
aniline

N-methyl-2,6-dimethyl- 4-trifluoro-
methylaniline

IN-methy. -2-ethyl-4-mtroanllme
N-methyl-2-ethyl-4-chloroaniline
N-methyl-2-ethyl-4-bromoaniline
N-methyl-2-ethyl-4-fluoroaniline
N-methyl-2-ethyl-4-trifluoro-
methylaniline
N-methyi-2-ethyl-4-cyanoaniline

N-methyl-2-ethyl-4-methylsulfonyl-

anlline
N-methyl-2,4-dichloro-6-bromo-
aniline
N-methyl-2,6-dichloro-4-bromo-
aniline
N-methyl-2,4-dibromo-6-chloro-
aniline
N-methyl-2,6-dibromo-4-chloro-
aniline
N-methyl-2,4-dichloro-6-fluoro-
anmline

N-methyl-2,6- dxchlor0-4 fluoro-
aniline
N-methyl-2,6-dichloro-4-fluoro-
antline
N-methyl-2,4-dichloro-6-iodo-
aniline
N-methyl-2,6-dichloro-4-10do-
aniline
N-methyl-2,4-dibromo-6-10do-
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-continued
TABLE 11

1-(2-iodo-6-nitrophenyl)-1-methylguanidine
1-(2-fluoro-6-nitrophenyl)-1-methylguanidine
1-(2-nitro-6-trifluoromethylphenyl)-1-
methylguanidine
1-(2-nitro-6-methoxyphenyl)-1-methyl-
guanidine
1-(2-methyl-6-chlorophenyl)-1-methyl-
guanidine
1-(2-methyl-6-bromophenyl)-1-methylguanidine
1-(2-methyl-6-fluorophenyl)- l-methyl-
guanidine

1-(2-methyl-6- mtrﬂphenyl) 1-methylguanidine
1-(2-methyl-6-triflucromethylphenyl)-1-
methylguanidine
1-(2-methyl-6-cyanophenyl)-1-methylguanidine
1-(2,4-dimethylphenyl)-1-methylguanidine
1-(2,6-dimethylphenyl)-1-methylguanidine
1-(2-trifluoromethyl-6-chlorophenyl)-1-
methylguanidine

" 1-(2-trifluoromethyl-6-bromophenyl)-I-

methylguanidine
1-(2-trifluoromethyl-6- ﬂunmpheny]) I-
methylguanidine -
1-(2-trifluoromethyl-4-chlorophenyl)-1-
methylguanidine
1-(2-trifluoromethyl-4-bromophenyl)-1-
methylguanidine
1-(2-triftuoromethyl-4-fluorophenyl)-1-
methylguanidine
1-(4-trifluoromethyl-2-chlorophenyl)-1-

methylguanidine
1-(4-trifluoromethyl-2- bromophenyl) 1-
methylguantdine
1-(4-trifluoromethyl-2-fluorophenyl)-1-
methylguanidine
1-(2,4-dichloro-6-methylphenyl)-1-
methylguanidine
1-(2,6-dichloro-4-methylphenyl)-1-
methylguanidine |
1-(3,5-ditrifluoromethylphenyl)-1-
methylguanidine
1-(2-trifluoromethyl-4-nitrophenyl)-1-
methylguanidine
1-(2,6-dimethyl-4-chlorophenyl)-1-
methylguanidine
1-(2,6-dimethyl-4-fluorophenyl)-1-
methylguanidine
1-(2,6-dimethyi-4-bromophenyl)-1-
methylguanidine
1-(2,6-dimethyl- 4-n1tmphenyl) -1-
methylguamdme

1-(2,6- dlmethyl-4-tr1f1unrnmethy]phenyl) -1-
methylguanidine
1-(2-ethyi-4-nitrophenyl)-1-methylguanidine
1-(2-ethyl-4-chlorophenyl)-1-methylguanidine
1-(2-ethyl-4-bromophenyl)-1-methylguanidine
1-(2-ethyl-4-fluorophenyl)-1-methylguanidine
1-(2-ethyl-4-trifluoromethylphenyl)-1-
methylguanidine
1-(2-ethyl-4-cyanophenyl)-1-methylguanidine
1-(2-ethyl-4-methylsulfonylphenyl)-1-
methylguanidine
1-(2,4-dichloro-6-bromophenyl)-1-.
methylguanidine
1-(2,6-dichloro-4-bromophenyl)-1-
methylguanidine
1-(2,4-dibromo-6-chlorophenyl)-1-
methylguanidine
1-(2,6-dibromo-4-chlorophenyl)-1-
mﬂthylguanidine

1-(2,4-dichloro-6-fluorophenyl)-1-
methylguanidine
1-(2,6-dichloro- 4-fluorophenyl)-1-
methylguanidine
1-(2,6-dichloro-4-fluorophenyt)-1-
methylguanidine
1-(2,4-dichloro-6-iodophenyl)-1-
methylguanidine
1-(2,6-dichloro-4-iodophenyl)-1-
methylguanidine
1-(2,4-dibromo-6-iodophenyl)-1-
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-continued
TABLE | TABLE Il
aniline methylguanidine
N-methyl-2,4-dibromo-6-fluoro- 1-(2,4-dibromo-6-fiuorophenyl)-1-
aniline methylguanidine
MN-methyl-2,6-dibromo-4-fluorg- 1-(2,6-dibromo-4-fluorophenyl)-1-
aniline methylguanidine
N-methyl-2-chloro-4-bromo-6- 1-(2-chloro-4-broma-6-fluorophenyl)-1-
fluoroaniline methylguanidine
N-methyl-2-bromo-4-fluoro-6- 1-(2-bromo-4-fluoro-6-chlorophenyl)-1-
chloroaniline methylguanidine
MN-methyi-2-bromo-4-chloro-6- 1-{2-bromo-4-chloro-6-fluorophenyl)-1-
{luoroaniline methylguanidine
N-methyl-2-bromo-4-tluoro-6- 1-(2-bromo-4-fluoro-6-chlorophenyl)-1-
chloroaniline methylguanidine
N-methyi-2-bromo-4-chloro-6- 1-(2-bromo-4-chloro-6-fluorophenyl)-1-
fluoroaniline methylguanidine
N-methyl-2-chloro-4-icdo-6- 1-(2-chloro-4-iodo-6-bromophenyl)-1-
bromoaniline methylguanidine
N-methyl-2,4,6-tribromoaniline 1-(2,4,6-tribromophenyl)-1-methyiguanidine
M-methyi-2,4,6-trifluoroaniline 1-(2,4,6-trifluorophenyl)-1-methylguanidine
N-ethyl-2,6-dichloroaniline 1-(2,6-dichlorophenyl)-1-ethylguanidine
N-ethyl-2,4-dichloroaniline 1-(2,4-dichlorophenyl)-1-ethylguanidine
N-ethyl-p-fluoroaniline i-(p-fluorophenyl)-1-ethylguanidine
N-propyl-p-fluoroaniline 1-(p-fluorophenyl)-1-propylguanidine
N-i-propyl-p-fluoroaniline 1-(p-fluorophenyl)-1-1-propylguanidine
N-butyl-p-flucroaniline I-(p-fluocrophenyl)-1-butylguanidine
cyclohexylcyanamide
EXAMPLE 3 phenylcyanamide
1-(2,6-dichlorophenyl)-3-methyiguanidine benzylcyanamide
phenethylcyanamide

To 51 g (0.313 mole) of 2,6-dichlorcaniline 1s added
0.4 moles of ethereal HCI] and 200 ml of m-cresol. The
mixture is then stirred and heated on a steam bath to
drive off the ether and excess hydrogen chloride. To the
resultant mixture is then added 17.7 g (0.315 mole) of
methyl cyanamide then heated for 2 hours on a steam
bath. The reaction mixture is then cooled, added to 150
ml of conc. sodium hydroxide solution, cooled and
extracted with 2 liters of ether. The ether layer is
washed with 2X 1 liter of water, dried over sodium
sulfate, charcoaled and evaporated. The residue is tritu-
rated with hexane and the precipitate is filtered off and
washed with ether and dried to obtain 1-(2,6-dichloro-
phenyD-3-methylguanidine hydrochloride.

The free base is prepared by dissolving 1-(2,6-
dichlorophenyl)-3-methylguanidine hydrochloride to
10% sodium hydroxide solution and extracting with
ether. The ether is dried and evaporated to dryness to
obtain 1-(2,6-dichlorophenyl)-3-methylguanidine.

When the above procedures are followed using the
cyanamides of Table I below, then the corresponding
products are prepared.

TABLE I

ethylcyanamide
propylcyanamide
l-propylcyanamide
butylcyanamide
pentylcyanamide
hexylcyanamide
heptylcyanamide
octylcyanamide
vinylcyanamide
propargyicyanamide
methallylcyanamide
2,4-pentadienylcyanamide
2-pentenylcyanide
cyclopropylcyanamide
cyclobutylcyanamide
cyclopentylcyanamide
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cyclohex-2-enylcyanamide

cyclopropylmethylcyanamide

cyclobutylmethylcyanamide

cyclopropylethylcyanamide

When the anilines of Examples 1 and 2 are condensed
with the above cyanamides using the above procedures,
then the corresponding products are obtained.

EXAMPLE 4
1-(p-fluorophenyl)-3-methylthiourea

To a mixture of 55.5 g (0.5 mole) of p-fluoroaniline
and 100 ml of xylene is added 36.5 g (0.5 mole) of me-
thylisothiocyanate and the mixture is refluxed for 2
hours. The reaction product is cooled, titurated with
heptane and filtered. Recrystallization from 1:1 1i0s-
propanol/water resulis in 1-(p-fluorophenyl)-3-methyl-
thiourea. |

When the above procedure is followed using 2,6-
dichloroaniline then the product prepared is 1-(2,6-
dichlorophenyl)-3-methylthiourea.

When the above procedure is followed using the
anilines of Examples 1 and 2 then the corresponding
product 1s obtained.

When methylisothiocyanate is replaced by the iso-
thiocyanates of Table I below, then the coresponding
product is obtained.

TABLE [

ethyhisothiocyanate
propylisothiocyanate
1-propylisothiocyanate
butylisothiocyanate
pentylisothiocyanate
hexylisothiocyanate
heptylisothiocyanate
octylisothiocyanate
vinylisothiocyanate |
propargylisothiocyanate
methallylisothiocyanate
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cyclopropylisothiocyanate
cyclobutylisothiocyanate
cyclopentylisothiocyanate
cyclohexylisothiocyanate

- cyclohex-2-enyliosthiocyanate
phenyliosthiocyanate
benzylisothiocyanate
phenethylisothiocyanate -
cyclopropylmethylisothiocyanate
cyclobutylmethylisothiocyanate
cyclopropylethylisothtocyanate

. EXAMPLE 5
' 1-(2,6-dichlorophenyl)-3-methylguanidine
i-(2,6-dichlorophenyl)-3-benzoylthiourea

To 51.8 g (0.68 mole) of ammonium thiocyanate in
300 ml acetone is added 86.8 g (0.62 mole) of benzyl
chloride. The reaction mixture is refluxed for about 5
min. and then 100 g (0.62 mole) of 2,6-dichloroaniline in
200 ml acetone is added at a rate to maintain reflux. The
mixture is refluxed for 13 hours, cooled, poured into 13
liters of ice and water, filtered to obtain 1-(2,6-dichloro-
phenyl)-3-benzoylthiourea.

2,6-dichlorophenylthiourea

- 182.8 g (0.56 mole) of the latter is heated with 260 ml
of 10% sodium hydroxide, filtered, acidified while hot
with conc. hydrochloric acid and then made basic with
conc. ammonium hydroxide. The mixture is then chilled
‘in an ice bath and the resultant 2,6-dichlorophenylthi-
ourea is filtered off.

(2 6—-d1c:hlorophenyl) 2-methylpseudothlouromum
| - 1odide .

20 g (0.09 mole) of 2,6-dichlorophenylthiourea is
combined with 200 ml methanol and 12.9 g (0.09 mole)
iodomethane and refluxed for 4 hours. This is then
evaporated to dryness and 100 ml hexane 1s added and

10
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the mixture filtered to botain 1-(2,6-dichlorophenyl)-2- 40

methylpseudothiouronium iodide.

i1-(2,6-dichlorophenyl)-3-methylguanidine
~ hydrochloride

32.8 g (0.09 mole) of the latter is added to 300 ml of 45

n-butanol. Methylamine gas is bubbled through this
solution while refluxing for 24 hours. The reaction mix-
ture is evaporated to dryness and extracted with 10%
sodium hydroxide solution and ether. The ether is
washed with 109% sodium hydroxide and then with
water, dried and filtered. To this is added ethereal HCl

50

and the precipitate is collected to obtain 1-(2,6-dichloro-

phenyl)-3-methylguanidine hydrochloride.

The free base is prepared by dissolving 1-(2,6-
dichlorophenyl)-3-methylguanidine hydrochioride in
10% sodium hydroxide solution and extracting with
ether. The ether is dried and evaporated to dryness to
obtain 1-(2,6-dichlorophenyl)-3-methylguanidine.

When the above procedures are followed using the
anilines of Examples 1 and 2, then the corresponding
product i1s obtained.

When the above procedures are followed and me-
thylamine is replaced with the amines of Table I below,
then the corresponding product is obtained.

TABLE I

ethylamine
propylamine
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l-propylamine |

butylamine

pentylamine

hexylamine

heptylamine

octylamine

propargylamine

methallylamine

2,4-pentadienylamine

cyclopropylamine

cyclobutylamine

cyclopentylamine

cyclohexylamine

propionamide

aniline

benzylamine

phenethylamine

cyclohex-2-enylamine

cyclopropylmethylamine

cyclobutylmethylamine

cyclopropylethylamine

N-benzylaniline

azetidine

piperidine

homopiperidine

morpholine

pyrollidine

piperazine

2-methyl-1-azacyclooctane

When the above procedures are followed using the
anilines of Examples 1 and 2 and the amines of Table I
above the corresponding products are obtained.

When the thiourea compounds prepared of Example
4 are substituted in the above procedure, then the corre-
sponding products are obtained.

EXAMPLE 6
1-(2,6-dichlorophenylamidino)-3-(t-butyl)urea

To a mixture of 10 g (0.05 mole) of 2,6-dichloro-
phenylguanidine and 10 ml xylene is added 5 g of t-
butylisocyanate (0.05 mole) and the mixture is refluxed
for 2 hours. The reaction product is cooled, triturated
with heptane and filtered. Recrystallization from .1:1
isopropanol/water  results iIn 1-(2,6-dichloro-
phenylamidino)-3-(t-butyl)urea.

When the above procedure is followed using the
guanidines of Example 1, then the corresponding prod-
ucts of Table I below are prepared.

TABLE 1

1-(o-chlorophenylamidino)-3-(t-butyl)urea
1-(m-chlorophenylamidino)-3-(t-butyl)urea
1-(p-chlorophenylamidino)-3-(t-butyljurea

1-(2,3-dichlorophenylamidino)-3-(t-butyl)urea
1-(2,4-dichlorophenylamidino)-3-(t-butylurea
1-(2,5-dichlorophenylamidine)-3-(t-butyl)urea
1-(3,4-dichlorophenylamidino)-3-(t-butyl)urea
1-(3,5-dichlorophenylamidino)-3-(t-butyl)urea
1-(2,3,4-trichlorophenylamidino)-3-(t-butyl)urea
1-(2,3,5-trichlorophenylamidino)-3-(t-butyl)urea
1-(2,3,6-trichlorophenylamidino)-3-(t-butyl)urea
1-(2,4,5-trichlorophenylamidino)-3-(t-butyl)urea
1-(2,4,6-trichlorophenylamidino)-3-(t-butyl)urea
1-(3,4,5-trichlorophenylamidino)-3-(t-butylurea
1-(o-bromophenylamidino)-3-(t-butyl)urea
1-(m-bromophenylamidino)-3-(t-butyl)urea
1-(p-bromophenylamidino)-3-(t-butyl)urea
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1-(2,3-dibromophenylamidino)-3-(t-butyl)urea
1-(2,4-dibromophenylamidino)-3-(t-butyl)urea
1-(2,5-dibromophenylamidino)-3-(t-butyl)urea
1-(2,6-dibromophenylamidino)-3-(t-butyl)urea
1-(3,4-dibromophenylamidino)-3-(t-butyl)urea
1-(3,5-dibromophenylamidino)-3-(t-butyl)urea
1-(2-chloro-3-bromophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-bromophenylamidino)-3-(t-butyljurea
1-(2-chloro-5-bromophenylamidino)-3-(t-butyljurea
1-(2-chloro-6-bromophenylamidino)-3-(t-butyljurea
1-(3-chloro-2-bromophenylamidino)-3-(t-butyl)urea
1-(3-chloro-4-bromophenylamidino)-3-(t-butyl)urea

1-(3-chloro-5-bromophenylamidino)-3-(t-butyl)urea -

1-(3-chloro-6-bromophenylamidino)-3-(t-butyl)urea
1-(4-chloro-2-bromophenylamidino)-3-(t-butyl)urea
1-(4-chloro-3-bromophenylamidino)-3-(t-butyl)urea
1-(2-fluoro-4-chlorophenylamidino)-3-(t-butyl)urea
1-(2-fluoro-6-chlorophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-fluorophenylamidino)-3-(t-butyl)urea
1-(2-fluoro-6-bromophenylamidino)-3-(t-butyl)urea
1-(2-bromo-4-fluorophenylamidino)-3-(t-butyl)urea
1-(2-iodo-4-chlorophenylamidino)-3-(t-butyl)urea
1-(2-iodo-6-chlorophenylamidino)-3(t-butyl)urea
1-(2-chloro-4-iodophenylamidino)-3-(t-butyl)urea
1-(2-iodo-4-bromophenylamidino)-3-(t-butyl)urea
1-(o-fluorophenylamidino)-3-(t-butyl)urea
1-(m-fluorophenyamidino)-3-(t-butyl)urea
1-(p-fluorophenylamidino)-3-(t-butyl)urea
1-(p-iodophenylamidino)-3-(t-butyljurea
1-(2,4~diﬂuorophenylamidino)-3—(t-butyl)urea
1-(2,5-difluorophenylamidino)-3-(t-butyljurea
1-(2,6-difluorophenylamidino)-3-(t-butyl)urea
-(2 6-difluorophenylamidino)-3-(t-butyl)urea
1-(2,4-diiodophenylamidino)-3-(t-butyl)urea
1-(2-iodo-6-bromophenylamidino)-3-(t-butyl)urea
1-(2-bromo-4-iodophenylamidino)-3-(t-butyl)urea
1-(2-fluoro-4-iodophenylamidino)-3-(t-butyl)urea
1-(2-iodo-4-fluorophenylamidino)-3-(t-butyl)urea
1-(o-trifluoromethylphenylamidino)-3-(t-butylhurea
1-(m-trifluoromethylphenylamidino)-3-(t-butyl)urea
1-(p-trifluoromethylphenylamidino)-3-(t-butyl)urea

1-(p-trifluoromethoxyphenylamidino)-3-(t-butyl)urea

1-(p-methylsulfonylphenylamidino)-3-(t-butyl)urea
1-(1-nitrophenylamidino)-3-(t-butyl)urea
1-(m-nitrophenylamidino)-3-(t-butyl)urea
1-(p-nitrophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-nitrophenylamidino)-3-(t-butyl)urea
- 1-(2-bromo-4-nitrophenylamidino)-3-(t-butyl)urea
1-(2-iodo-4-nitrophenylamidino)-3-(t-butyl)urea
1-(2-fluoro-4-nitrophenylamidino)-3-(t-butyl)urea
 1-(2-nitro-4-chlorophenylamidino)-3-(t-butyl)urea
- 1-(2-nitro-4-bromophenylamidino)-3-(t-butyl)urea
1-(2-nitro-4-fluorophenylamidino)-3-(t-butyl)urea

1-(2-nitro-4-trifluoromethylphenylamidino)-3-(t-butyl-

Jurea
1-(2-nitro-4-methoxyphenylamidino)-3-(t-butyl)urea
1-(2-cyano-4-chlorophenylamidino)-3-(t-butyl)urea
1-(2-chlroo-4-cyanophenylamidino)-3-(t-butyl)urea
1-(2-methyl-4-chlorophenylamidino)-3-(t-butyljurea
1-(2-methyl-4-bromophenylamidino)-3-(t-butyl)urea
1-(2-trifluoromethyl-4-chlorophenylamidino)-3-(t-

butyl)urea
1-(2-trifluoromethyl-4-bromophenylamidino)-3-(t-

butyljurea
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1-(4-trifluoromethyl-2-bromophenylamidino)-3-(t-
butyl)urea

1-(4-trifluoromethyl-2- ﬂuorophenylamldmo) 3-(t-butyl-
Jurea -
1-(2,4-dichloro-6-methylphenylamidino)-3-(t-butyl)urea
1-(2,6-dichloro-4-methylphenylamidino)-3-(t-butyl)urea
1-(3,5-ditrifluoromethylphenylamidino)-3-(t-butylurea
1-(2-methoxy-4-nitrophenylamidino)-3-(t-butyl)urea

1-(2- trlﬂuoromethyl—4-n1trophenylamldmo) -3-(t-butyl-

jurea
1-(2,4-dichloro- 6-methoxyphenylam1d1no) 3-(t-butyl-
Jurea
1-(2,6-dimethyl- 4—chlorophenylam1d1no) ~-3- (t-butyl)urea
1 -(2,6-dimethyl-4-fluorophenylamidino)-3- (t-butyl)urea |
1-(2,6-dimethyl-4-bromophenylamidino)-3-(t-butyl)urea
1 -(2,6-dimethyl-4-nitrophenylamidino)-3-(t-butyl)urea
1-(2,6- dlmethyl-4-tr1ﬂuoromethylphenylamldmo) -3-(t-
butyl)urea
(2-ethyl-—4-mtrc)phenylamldmo) -3-(t-butylurea
1-(2-ethyl-4-chlorophenylamidino)-3-(t-butylurea
1-(2-ethyl-4-bromophenylamidino)-3-(t-butyl)urea

- 1-(2-ethyl-4-fluorophenylamidino-3-(t-butyl)urea

25

1-(2-ethyl-4-trifluoromethyiphenylamidino)-3-(t-butyl-
Jurea
1-(2-ethyl-4-cyanophenylamidino)- 3-(t--butyl)urea
(Zmethyl-él-methylsulfonylphenylamldmo) -3-(t-butyl-
Jurea

1 -(2,4-dichloro-6-bromophenylamidino)-3-(t-butyl)urea

30
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1-(2,6-dichloro-4-bromophenylamidino)-3-(t-butyl)urea
1-(2,4-dibromo-6-chlorophenylamidino)-3-(t-butyl)urea
1-(2,6-dibromo-4-chlor0phenylamidino)-3-(t-butyl)urea
1-(2,4-dichloro-6-fluorophenylamidino)-3-(t-butyl)urea
1-(2-chloro-4-methyl- 6-ﬂuorophenylam1d1no) -3-(t-
butyl)urea
1-(2,4-dimethyl-6- chloropheny]amldlno) 3-(t-butyl)urea
1-(2,4-dimethyl-6-fluorophenylamidino)-3-(t-butyl)urea -

1 (2-chloro-4-fluoro-6-methylphenylamidino)-3-(t-
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1-(2-trifluoromethyl-4-fluorophenylamidino)-3-(t-butyl- 65

Jurea
1-(4-trifluoromethyl-2-chlorophenylamidino)-3-(t-
butyl)urea o

butyl)urea
1-(2, 6-d1chlor0-4-ﬂu0r0phenylamldmo) -3- (t-butyl)urea

1-(2,5-dichloro-4-fluorophenylamidino)-3-(t-butyl)urea

1-(2,4-dichloro-6-iodophenylamidino)-3-(t-butyl)urea

1-(2,6-dichloro-4-iodophenylamidino)-3-(t-butyl)urea

1-(2,4~dibr0mo-6-i0d0phenylamidino)-3-(t-ébutyl)urea
1-(2,4-dibromo-6-flucrophenylamidino)-3-(t-butyl)urea

1-(2,6-dibromo-4-fluorophenylamidino)-3-(t-butyl)urea

1-(2-chloro-4-bromo-6- ﬂuorOphenylamldlno) -3- (t-
butyl)urea

1-(2-bromo-4-fluoro-6- chlorophenylamldmo) -3-(t-
butyl)urea

1-(2-bromo-4-chloro-6-fluorophenylamidino)- 3-(t-
‘butyDurea

1-(2-chloro-4-10do- 6-br0m0phenylam1dm0) 3- (t-butyl-
Jurea

1-(2,4,6- trlbromophenylamldmo)-3-(t-butyl)urea |

1-(2,4,6-trifluorophenylamidino)-3-(t-butyl)urea
When t-butylisocyanate in the above procedure is

replaced by the isocyanates of Table II below, then the

corresponding product is prepared.

TABLE II

methylisocyanate
ethylisocyanate

- propylisocyanate
l-propylisocyanate
butylisocyanate
pentylisocyanate
hexylisocyanate
heptylisocyanate
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octylisocyanate

propargylisocyanate

methallylisocyanate

cyclopropylisocyanate

cyclobutylisocyanate

cyclopentylisocyanate

cyclohexylisocyanate

cyclohex-2-enylisocyanate

phenylisocyanate

benzylisocyanate

phenethylisocyanate

cyclopropylmethylisocyanate

cyclobutylmethylisocyanate

cyclopropylethylisocyanate

When the above procedure is followed using the
guanidines of Example 1 and 3 and the isocyanates of
Table II above, then the corresponding product 1s pre-

pared.
' EXAMPLE 7
- 1-(2,6-dichlorophenyl-N-methylamidino)urea

1-(2,6-dichlorophenyl-N-methylamidino)-3-(t-butyl-
Jurea

To a mixture of 10.9 g (0.05 mole) of 1-(2,6-dichloro-
phenyl)-1-methylguanidine and 10 ml xylene 1s added 5
g of t-butylisocyanate (0.05 mole) and the mixture is
refluxed for 2 hours. The reaction product is cooled,
triturated with heptane and filtered. Recrystallization
from 1:1 isopropanol/water results in 1-(2,6-
dichlorophenyl-N-methylamidino)-3-(t-butyl)urea.

1-(2,6-dichlorophenyl-N-methylamidino)urea

A mixture as 33.7 g (0.106 mole) of 1-(2,6-
dichlorophenyl-N-methylamidino)-3-(t-butyl)urea and
200 ml of conc. hydrochloric acid is refluxed for 3 hour.
The reaction mixture is cooled, filtered and washed
with 10 ml of 1:1 HClI/H;O and dried. The product is
then recrystallized from ethanol-ether to obtain 1-(2,6-
dlchlorophenyl-N-methylamldmo)urea

When the above procedure is followed using 1 -(2,6-
dichlorophenyl)-3-methylguanidine and 1-(2,6-
dichlorophenyl)-1,3-dimethylguanidine then the prod-
ucts prepared are 1-(2,6-dichlorophenylamidino)-1-
methylurea and 1-(2,6-dichlorophenyl-N-
methylamidino)-1-methylurea.

When the above procedure is followed using the
guamdmes of Examples 2, 3 and 5, then the correspond-
ing products are prepared.

EXAMPLE 8
1-(2,6-dichlorophenyl)-3-carbamylthiourea
1-(2,6-dichlorophenyl)-3-(t-butylcarbamyl)thiourea

To a mixture of 11 g (0.05 mole) of 1-(2,6-dichloro-
phenyhthiourea and 10 ml of xylene is added 5 g of
t-butylisocyanate (0.05 mole) and the mixture 1s re-
fluxed for 2 hours. The reaction product is cooled,
triturated with heptane and filtered. Recrystallization
from 1:1 isopropanol/water results in 1-(2,6-dichioro-
phenyl)—3-(t-butylcarbamyl)thiourea. |

(2 6-dichlorophenyl)-3- carbamylthlourea

A mixture of 32 g (0.1 mole) of 1-(2,6-dichloro-
phenyl)3-(t-butylcarbamyl)thiourea and 200 ml of conc.
hydrochloric acid is refluxed for 4 hour. The reaction
mixture is cooled, filtered and washed with 10 ml of 1:1

HCI1/H>0 and dried. The product is then recrystallized
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from ethanolether to obtain 1-(2,6-dichlorophenyl)-3-
carbamylthiourea.

When the above procedure is followed usmg 1-(2,6-
dichlorophenyl)-1-methylthiourea; 1-(2,6-dichloro-
phenyl)-3-methylthiourea; 1-(2,6-dichlorophenyl)-1,3-
dimethylthiourea; 1-(p-fluorophenyl)-3-methylthiourea
then the products obtained are 1-(2,6-dichlorophenyl)-
1-methyl-3-carbamylthiourea; 1-(2,6-dichlorophenyl)-3-
methyl-3-carbamylthiourea; 1-(2,6-dichlorophenyl)-1,3-
dimethyl-3-cabamylthiourea; and 1- (p-ﬂuorc:-phenyl) -3-
methyl-3-carbamylthiourea.

When the above procedure is followed using the
thiourea compounds of Examples 4 and 5 then the cor-
responding product is obtained.

When the above procedure is followed using the
substituted isecyanat'e_ compounds of Table 11, Example
6, then the corresponding product is obtained.

When the above procedure is followed using the

- thiourea compounds of Examples 4 and 5 and the substi--

tuted isocyanate compounds of Table II, Example 6,
then the corresponding product is obtained.

EXAMPLE 9 _
1-(2, G-dlchl0r0pheny1-N'-methy]amldmo)urea |

1-(2,6-dlchlorophenyl)-3-carbamyl-2-methylth1-
ouronium lodide

26.4 g (0.1 mole) of 1-(2,6-dichlorophenyl)-3-car-
bamylthiourea is combined with 200 ml of methanol and
14.1 g (0.1 mole) of iodomethane and refluxed for 4
hours. This is then evaporated to dryness and 100 ml of
hexane is added. The mixture is filtered to obtain 1-(2,6-
dichlorophenyl)-3-carbamyl-3-methylthiouronium 1o-
dide. |

1-(2,6-dichlorophenyl-N’-methylamidino)urea:

40.5 g of 1-(2,6-dichlorophenyl)-3-carbamyl-2-
methylthiouronium iodide (0.1 mole) is added to 300 ml
of n-butanol. Methylamine gas is bubbled through this
solution while refluxing for 24 hours. The reaction mix-
ture is evaporated to dryness and extracted with 10%
sodium hydroxide solution and ether. The ether is

‘washed with 10% sodium hydroxide and then with

water; dried and filtered. To this is added ethereal HCI
and the precipitate is collected to obtain 1-(2,6-
dichlorophenyl-N’-methylamidino)urea hydrochloride.

The free base is prepared by dissolving the above
hydrochloride in 10% sodium hydroxide solution and
extracting with ether. The ether is dried and evaporated
to dryness to obtain 1-(2,6-dichlorophenyl-N’-
methylamidino)urea. | | |

When the above procedure is followed using the
thiourea compounds prepared by Example 8, then the
corresponding amidinourea 1s prepared. |
- When the above procedure is followed and methyl-
amine is replaced with the amines of Table I, Example
5, then the corresponding product is obtained.

When the above procedure is followed using the
thiourea compounds prepared by Example 8 and the
amines of Table I, Example 5, then the corresponding
product is prepared.
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EXAMPLE 10

1-(2,6-dichlorophenylamidino)-3,3-(a,a’ dlmethylpen-—
tamethylene)urea

A. 2,6-dimethylpiperidinoyl chloride

To a solution of 50 g of 2,6-dimethylpiperidine in 300
m] of benzene is added 60 g of phosgene and the mixture
is refluxed for 3 hours. The solid which had separated
was filtered and the filtrate was concentrated and dis-
tilled under vacuum to obtain 2,6-dimethylpiperidinoyl

chloride,

B. |
1-(2,6-dichlorophenylamidino)-3,3-(a,a’-dimethylpen-
tamethylene)urea |

To a mixture of 20.4 g (0.1 mole) of 2,6- dichloro-
phenylguanidine in 250 ml of dimethylformamide is
added dropwise with stirring a solution of 17.5 g (0.1

10

15

mole) of w,6-dimethylpiperidinoyl chloride in 150 ml of 3g

tetrahydrofuran. The mixture is stirred for 6 hours,
poured onto ice, acidified with conc. HCI basified with
sodium hydroxide and extracted with ether. The ether
is washed with water and saturated sodium chloride
sodium and dried over magnesium sulfate. The filtered
solution is evaporated to dryness to obtain 1-(2,6-
dichlorophenyl)-3,3-(a,a'-dimethylpontame-
thylene)urea. |

The hydrochloride salt is prepared by dissolving the
above free base in ether and adding ethereal hydrochlo-
ric acid. The formed hydrochloride is separated and
recrystallized from acetonitrile/water/conc. HCI.

When 2,6-dimethylpiperidine is replaced in the above
example by the amines of Table I below, then the corre-

sponding product is prepared.
TABLE 1

piperidine

4-methylpiperidine

N-methylpiperazine

N-methylhomopiperazine

morpholine -

thiazolidine

octamethyleneamine

2- methy]azacyclooctane

pyrrolidine

dimethylamine

diethylamine

methylethylamine

ethylpropylamine

ethylcyclopropylamine

ethylbenzylamine |

dibenzylamine

dicyclopropylamine

methylcyclobutylamine

methyl-t-butylamine

ethyl-t-butylamine

cyclopropyl-t-butylamine

methyl(cyclopropylmethylamine

When 2,6-dichlorophenylguanidine in the above Ex-
ample is replaced by the guanidines prepared in Exam-

Starting Materials

2,6-dichlorophenylguanidine 4- methylisocyanate
2,6-dichlorophenylguanidine + ethylisocyanate
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ples 1, 2, 3 and 5, then the corresponding product is
obtained.

When the above procedure is followed, and 2,6-
dichlorophenylguanidine is replaced by the guanidines
of Examples 1, 2, 3 and 5 and 2,6-dimethylpiperidine is
replaced by the amines of Table I above, then the corre-
sponding product 1s prepared.

EXAMPLE 11

1-(2,6-dichlorophenyl-N’-methylamidino)-3,3-die-
| | thylurea

A 1-(2,6-dichlorophenyl)-3,3- dlethylcarbamylthmurea'
To a mixture of 11 g (0.05 mole) of 1-(2,6-dichloro-

phenyl)thiourea in 150 ml of dimethylformamide is

added dropwise with stirring a solution of 6.75 g (0.01
mole) of diethylcarbamyl chloride in 100 ml of tetrahy-
drofuran (prepared from diethylamine and phosgene
according to Example 10). The mixture is stirred for 10
hours, poured onto ice, acidified with conc. HC! while
keeping the mixture at ice temperature and basified with
sodium hydroxlde and extracted with ether. The ether
is washed, dried and evaporated to obtain 1-(2,6-
dichlorophenyl)-3,3-diethylcabamylthiourea.

B.
] (2 6-dichlorophenyl)-3-(N,N-diethylcarbamyl)-2-
| methylthiouronium iodide

(0.1 mole) of l-(2,6-dlch10r0phenyl)-3-(N,N-diethy1—-
carbamyl) thiourea is combined with 200 ml of metha-
nol and 14.1 g (0.1 mole) of iodomethane and refluxed
for 4 hours. This is then evaporated to dryness and 100
ml of hexane is added. The mixture is filtered to obtain

1-(2,6-dichlorophenyl)-3-(IN,N- dlethylcarbamyl) 2-
methylthiouronium iodide. |

| | C. |
1-(2,6-dichlorophenyl-N'-methylamidino)-3,3-die-
thylurea

46 2 g of 1-(2,6-dichlorophenyl)-3-(N, N-dlethylcar-.
bamyl)-2-methylthiouronium iodide (0.1 mole) 1s added
to 300 ml of n-butanol. Methylamine gas is bubbled
through this solution while refluxing for 24 hours. The
reaction mixture is evaporated to dryness and extracted
with 10% sodium hydroxide solution and ether. The
ether is washed with 10% sodium hydroxide and then
with water; dried filtered and evaporated to dryness to
1-(2,6- d:chlor()phenyl-N’-methylamldmo) -3,3-
diethylurea.

The hydrochlorlde salt is prepared by dlSSGlVIHg the
above free base in ether and adding ethereal hydrochlo-

~ ric acid. The formed hydrochloride is separated and

3

60

recrystallized from acetonitrile/water conc. HCI.

When diethylamine is replaced in the above example
by the amines of Table I, Example 10, then the corre-
sponding product is obtained.

When 1-(2,6- dlchlorophenyl)thmurea is replaced
with the thioureas prepared in Examples 4 and 5 then
the corresponding product is obtained. |

When 1-(2,6-dichlorophenyl)thiourea is replaced
with the thioureas of Examples 4 and 5 and diethylam-
ine is replaced by the amines of Table I, Example 10,
then the corresponding product 1s obtained.

Products Example
1-(2,6-dichlorophenylamidino)-3-methylurea 6
1+(2,6-dichlorophenylamidino)-3-ethylurea . 6
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L -contlnued

Starting Materials

2,6-dichlorophenylguanidine 4 propylisocyanate; . .
2,6-dichlorophenylguanidine + i1-propylisocyanate..
2,6-dichlorophenyliguanidine + butylisocyanate
2,6-dichlorophenylguanidine 4 pentylisocyanate
2,6-dichlorophenylguanidine + hexylisocyanate .
2,6-dichlorophenylguanidine 4 heptylisocyanate
2,6-dichlorophenylguanidine + octylisocyanate
2,6-dichlorophenylguanidine 4 allyl isocyanate
2,6-dichlorophenylguanidine + propargylisocyanate.
2,6-dichlorophenylguanidine -+ methallylisocyanate
2,6-dichlorophenylguanidine + cyclopropylisocyanate -
2,6-dichlorophenylguanidine + cyclobutylisocyanate
2,6-dichlorophenylguanidine + cyclopentylisocyanate
2,6-dichlorophenylguanidine — cyclohéxylisocyanate
2,6-dichlorophenylguanidine + (cyclohex-2-enyl)isocyanate

2,6-dichlorophenylguanidine + phenylisocyanate
2,6-dichlorophenylguanidine +4- benzylisocyanate =
2,6-dichlorophenylguanidine -+ phenethyhsncyanate
2,6-dichlorophenylguanidine + cyclopropylmethylisocyanate =~

2,6-dichlorophenylguanidine + cyclobutylmethylisocyariate =
2,6-dichlorophenylguanidine + '&yélupfdpyléth?lisdéyﬁnhié. L
2,6-dichlorophenylguanidine + -p'iperidindyl Cﬁllﬂr;ldél"*:'

2,6-dichiamphenylguanidine 4-methylp1per1d1nuyl chloride

2,G-dichlarophenylg'uan_id.iﬁe + N-methylp:perazmﬂyl chl{)rlde '
2,6-dichlnrophenquuaniéin;e + N-methylhﬂmoglrptj:[:azmuyl chlurlde
2,6-dichlorophenyi gug?:l_;l_im; b-[- mprphclj__llilll_qyl_ ph]t:ridel .

2 6—dichlomphenylguar;idine + thiaiélidinnyl chlofide .

2 6-dlchlnmphenylguamdlne + N N-octamethylenecarbamyl
chloride |
2,6- dl{:hlc}mpheny]guamdme | + 2 methyl-N N-Gctametylene-
carbamyl chloride .
2,6-dichlorophenylguanidine + pyrrohdmoyl chlﬁnde
2,6-dichlorophenylguanidine + N N-dlmethylcarbamyl chloride
2,6-dichlorophenylguanidine 4 N,N-diethylcarbamy! chloride
2,6-dichiorophenylguanidine 4+ N-ethyl-N-methylcarbamyl chloride
2,6-dichlorophenylguanidine 4 N-ethyl-N-propylcarbamyl chloride
2,6-dichlorophenylguanidine + N-cycluprupyl -N-ethylcarbamyi
chloride
2,6-dichlorophenyliguanidine <+ N-benzyl-N-ethylcarhamyl chloride
2,6-dichlorophenylguanidine 4 N,N-dibenzylcarbamyl chloride
2,6-dich. omphenylguamdme + N,N- dlcyclﬂpmpylcarbamyl
chloride
2 6—dlchlﬂmphenylguamdme + N—cyclobutyl-N—methylcarbamyl
chlonde |
1-(2, G-dtchlnrophenyl) 1 methy!guamdme + methylisocyanate
1-(2, &dlchlﬂmphenyl) -3- (N-methylcarbamyl)-Z methylthm-
uronium iodide + methylamine
1-(2, 6-d1chlﬂrﬂphenyl) 3-(N-t- butylcarbamyl) Z-methylth10-
~ uronium iodide 4 methylamine - )
1-(2,6-dichlerophenyl)-3-methylguanidine + methyhsacyanate
1-(2,6-dichlorophenyl)-3-methylguanidine < t-butylisocyanate
1-(2,6-dichlorophenyl)- 1 3 dlmethylguanldme —]— t-buty]-
isocyanate
1-(2,6-dichlorophenyl)-3-methyl-3- (N~t-butylcarbamyl) 2-methyl-
thiouronium iodide) 4 methylaminé - .
1-(2,6-dichlorophenyl)-1,3-dimethyl-3- (N—t-butylcarbamyl) -2-
methylthiouronium iodide)’+ methylamine
1-(2,6-dichlorophenyl)-1,3-dimethyl-3- (N-rmethylcarbamyl) 2-
 methylthiouronium iodide) + methylamine . =~
p-fluorophenylguanidine -+ methylisocyanate
1-(p-fluorophenyl)-1-methylguanidine + t:butylisocyanate -
1-(p-fluorophenyl-N-methylamidino)-3-(t-butyl)urea + conc. HCI
1-(p-fluorophenyl)-3-methylguanidine -+ t-butylisocyanate - _
1-(p-fluorophenyl)- 1 ,3- dlmethylguanldlne + t-butyllsc}cyanate

T

1-(p- ﬂuomphenylamldmﬁ) l-methyl 3 (t- butyl)urea o
1 (p-ﬂuomphenyl-N-methylamldma) I-methyl-3-(t-butyHurea + HC]
]- (p-ﬂuompheny]) 3-carbamyl 2-mﬂthylthlﬁur{}n1um mdlde :
methylamine *~ ¥ |
p-ﬂuomphenylguamdme 4+ 2,6- dlmethylplpendmoyl chlorlcle 8
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Products o

1-(2, ﬁ-dlchlarc}phenylamldmo) S-prapylurea
1-(2,6-dichlorophenylamidino)-3-i-propylurea
1-(2,6-dichlorophenylamidino)-3-butylurea
1-(2,6-dichlorophenylamidino)-3-pentylurea
1.(2,6-dichlorophenylamidino)-3-hexylurea
1-(2,6-dichlorophenylamidino)-3-heptylurea
1-(2,6-dichlorophenylamidino)-3-octylurea
1-(2,6-dichlorophenylamidino)-3-allyl urea
1-(2,6-dichlorophenylamidino)-3-propargylurea

- 1-(2,6-dichlorophenylamidino)-3-methallylurea

1-(2,6-dichlorophenylamidino)-3-cyclopropylurea
1-(2,6-dichlorophenylamidino)-3-cyclobutylurea
1-(2,6-dichlorophenylamidino)-3-cyclopentylurea
1-(2,6-dichlorophenylamidino)-3-cyclohexylurea
1-(2, 6-dlchlomphenylam1dmo) -3-(cyclohex- 2-enyl)
urea
1- (2,6-dichlor0p.henylamldlno)-S-phenyIurea
1-(2,6-dichlorophenylamidino)-3-benzylurea
1-(2,6-dichlérophenylamidino)-3-phenethylurea
1-(2, 6-d1ch10rophenylam1dmo) -3- cyclomapylmethyl-
urea
1-(2, 6-dlchlornphenylamldmc})-.‘i cyclobutylmethyl-
urea
1-(2,6- d:chlnmphenylamldmo) 3-cyclnpr0pylethy]-
urea
1-(2,6- dlchlﬂmphenylamldmﬂ) -3 3-pentamethylene-
urea
1-(2, G-dmhlnruphenylamldmo) -3,3-y- methylpenta-
methyleneurea
1-(2,6- dmhlomphenylamldmo) -3,3- (N-methyl 3'-
azapentamethylene)urea

1-(2,6- dlchlﬂruphenylamidmn) -3,3- (N-methyl 3'
azapentamethylene)urea -
1-(2,6- dlchlorophenylamldmn) 3,3- (3'-oscapenta- |
methylene)urea
1-(2,6- dlchlnmphenylamldmo) -3, 3 (2'-thlatetra-
methylene)urea = - |
1-(2,6- d:chlorophenylamldmn)-S 3- octamethylene- |
urea
1-(2, ﬁ-dlchlor()phenylamldmu) 3 3-ax- methylﬂcta-
methyleneurea
1-(2, 6-d1chlor0pheny amldmﬂ)-3,3-tetramethyleneurea
1-(2,6-dichlorophenylamidino)-3,3-dimethylurea
1-(2,6-dichlorophenylamidino)-3,3-diethylurea
1-(2,6-dichlorophenylamidino)-3-ethyl-3-methylurea
1-(2,6-dichlorophenylamidino)-3-ethyl-3-propylurea
1-(2,6-dichlorophenylamidino)-3-cyclopropyl-3-ethyl-
urea
1-(2,6-dichlorophenylamidino)-3-benzyl-3-ethylurea
1-(2,6-dichlorophenylamidino)-3,3-dibenzylurea

- 1-(2,6-dichlorophenylamidino)-3,3-dicyclopropylurea

1-(2,6-dichloroph_enﬂriaﬁiidina)daydobutyld-n'iethyl'

1 (2,6- dlc'hlﬂropheﬁyl-N-methylamidinn) 3-methylurea

1-(2,6- dlchloruphenyl N'-methylamldmo) 3-methyl-
urea
1-(2, 6—dlchlﬂmphenyl-N'-methylamldmu)-B»t-butyl-
urea -

1-(2,6-dich] ornphenylamldlnﬂ)— 1,3-dimethylurea

1-(2,6-dichlorophenylamidino)<1-methyl-3-t-butylurea

1-(2,6-dich ornphenyl-N-methylamidino)-1-methyl-3-t-
butylurea

1-(2,6- dlchlnmphenyl N’-methylamldmo) l-methyl 3- t-

butylurea

1-(2,6- dlchlomphenyl-N N'-dlmethylamldmu) l-methyl- -

3-t—butylurea -

1-(2,6- dlchlﬂmphenyl N N' dlmethylamldlnn) 1,3-
dimethylurea -
1-(p- ﬂuomphenylamldmﬂ) -3-methylurea |
1-(p-fluorophenyl-N-methylamidino)-3- (t-butyl)urea
1-(p- fluorophenyl-N-methylamldmn)urea |
1-(p-fluorophenylamidino)-1-methyl-3-(t-butyl)urea
1- (p-flunmphenyl-N-methy]amldmu) -]- methyl-3 (t- .
butylurea ° a o
1-(p-fluoropheny! amldmo)-l.-methylurea
1-(p-fluorophenyl-N-methylamidino)-1-methylurea
1- (p-ﬂuorﬂpheny uN'*methylamidino)urea

1- (p-fluomphenylamldlnn) 3 3- (cr. a -dlmethy]-
pentamethylene)urea

- 'Example
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-continuéd '

Starting Materials

I-(p-fluorophenyl)-3-(N, N-diethylcarbamyl)-2-methylthiouronium
iodide + methylamine

1-(p-fluorophenyl)-1-methylguanidine + methyl:sncyanate
|-(p-fluorophenyl)-3-(N-methylcarbamyl)-2-methylthiouronium
iodide + methylamine

i-(p-fluorophenyl)-3-methylguanidine 4 methylisocyanate
1-(p-fluoropheny!)-3-methyl-3-(N-methylcarbamyl)-2-methyl-
thiouronium iodide + methylamine
1-(p-fluorophenyl)-1,3-dimethylguanidine + methylisocyanate

1-(p-fluorophenyl)-1 3~d1methyl-}»(N-mcthylcarbamyl)-2-
methylthiouronium iodide + methylamine
p-(chlorophenylguanidine + piperidinoyl chloride
1-(2,4-dichlorophenyl-N-methylamidino-3-t-butyl)urea -+ conc.
HCI

1- (p-brumophenyl)-—.’:-methyl-3-carbamyl-2-methylthlouromum
iodide 4 methylamine

1-(2-chloro-6-fluorophenyl)guanidine + methylisocyanate
1-(p-trifluoromethylphenylamidino)-1-methyl-3-(t-butyl)urea
+ conc. HCI

p-trlflunrnmﬂthylphenylguamdme + methyllsocyanate
p-trifluoromethylphenylguanidine + morpholinoyl chlorlde

1-(p-trifluoromethoxyphenyl-N-ethylamidino)- 3-(t-butyl)urea
+ conc. HCI
p-methylsulfonylphenylguanidine + N N-dlethylcarbamyl chloride
p-nitrophenylguanidine + ethylisocyanate
1-(2-chloro-4-cyanophenylamidino)-1-ethyl-3-t-butylurea +
con¢. HCI
l -(2-nitro-4-methoxyamidino)-1-ethyl-3-t-butylurea + conc. HCI
1-(2- mf:thy1~4-{:hlarnphenyl-—N-methylam1d1no)-3-t-butylur&a
+ conc. HCi
1-(2-methyl-4-bromophenyl-N-methylamidino)-3-t-butylurea
+ conc. HC]
1-(2-methyl-4«fluorophenyl-N- methylam:d:no) -3-t-butylurea
+ conc. HCI
1-(2-chloro-4-methylphenyl- N-methylamtdma)-ﬁ?o-t-butylurea
conc. HCI
1 (2—ﬂunrn-4—methy]phenyl-N-methylamldlno)—3-t-butylurea
+ conc. HCI
1-(2-methyl-4-nitrophenyl-N-methylamidino)-3-t-butylurea
+ conc. HCI
1-(2-methyl-6-chlorophenyl-N-methylamidino)-3-t-butylurea
4+ conc. HCI
1-(2-methyl-6- ﬂuc}rophenyl-N-methylamldmu) -3-t-butylurea
+ conc. HCI
1-(2,4- dlme:thylphenyl-N-methylamldma) 3-t-butylurea
+ conc. HCH . :
1-(2,6-dimethylphenyl- N-methylamldmﬂ) 3-t-butylurea
+ conc. HCI |
1-(2-trifluoromethyl-4-chlorophenyl-N-methylamidino)-3-t-
buty]urea 4+ conc. HCI |
1-(2-methyl-4-trifluoromethylphenyl-N-methylamidino)-3-t-
butylurea + conc. HCI
1-(2,4-dichloro-6-methylphenyl-N-methylamidino)-3-t-butylurea
4 conc. HCI |
1-(2,6-dichloro-4-methylphenyl-N-methylamidino)-3-t-butylurea
4+ conc. HC] |
1-(2-chloro-4-methyl-6-fluorophenyl-N-methylamidino)-3-t-butyl-
urea + conc. H(CI
1-(2, ﬁ-dlmethyl—4—chlnmphenyl-N-methylamldlno}S-t-butylurea
4 conc. HC]
1-(2,6-dimethyl-4-fluorophenyl- N—methylamldmo)-B t-butylurea
+ conc. HCI
1-(2,4,6-trichlorophenyl-N-methylamidino)-3-t-butylurea
+ conc. HCI
1-(2-chloro-4-methyl-6-fluorophenyl-N-methylamidino)-3- t-butyl-
urea 4+ conc. HC]
1-(2,4-dimethyl-6-chlorophenyl-N-methylamidino)-3-t-butylurea
4+ conc. HCI
1-(2,4-dimethyl-6-fluorophenyl-N-methylamidino)- 3 t-butylurea
4 conc. HCI
1-(2-chloro-4-fluoro-6-methylphenyl-N-methylamidino)-3-t-
butylurea + conc. HCI |
1-(2,6-dichloro-4-fluorophenyl-N-methylamidino)-3-t-butylurea
+ conc. HCI |
2-methyl-4-chlorophenylguanidine + piperidinoyl chloride

2-methyl-4-chlorophenyl-3-methylguanidine 4+ methylisocyanate
2-chioro-4-methylphenyl-3-methylguanidine + methylisocyanate
2-methyl-6-chlorophenyl-3-methylguanidine + methylisocyanate

| Products

-(p-ﬂum'nphenyl-N'-methylamldmn)-3 3-cdiethyl-
urea

1-(p- ﬂuﬂmphenyl-N-methylamldmﬂ) -3-methylurea
1-(p-fluorophenyl-N'-methylamidino)-3-methylurea

1:(p-fluorophenylamidino)-1,3-dimethylurea
1-(p-flucrophenyl-N'-methylamidino)-1,3-dimethyl-
urea |
1.{p-fluorophenyl-N-methylamidino)-1,3-dimethyl-
urea

 1-(p-fluorophenyl-N, N'-dtmethylamldmu) 1,3-

dimethylurea

1-(p-chlorophenylamidino)-3,3- (pentamethylene)urea
1-(2,4-dichlorophenyl-N-methylamidino)-urea
1-(p-bromophenyl-N'-methylamidino)-1-methylurea

1.(2,chloro-6-fluorophenylamidino)-3-ethylurea
l-(p-triﬂuummethylphenylamidinﬂ)— 1-methylurea

1-(p-trifluoromethylphenylamidino)-3-methylurea
1-(p-trifluoromethylphenylamidino)-3,3- (3'-oxapenta-

methylene)urea .

I~ (p-tnﬂuammethnxyphenylfN*ethylam:dmu)urea

1 (p—methylsulfunylphenylamldmn) -3 3-dlethylurea
I-{p-nitrophenyl)-3-ethylurea
1-(2-chloro-4-cyanophenylamidino)-1-ethylurea

1-(2-nitro-4-methoxyphenylamidino)- 1-ethylurea
1-(2-methyl-4-chlorophenyl-N-methylamidino)urea

[-(2-methyl-4-bromophenyl-N-methylamidino)urea
l-(Z-methyll-#-ﬂunrdpﬁenyl-N-methylafnidino)uréa
_l-.(Z-chlnro-t-l-methylpﬁenyl-N-methylamidinﬂ)urea |
1-(2-ﬂuom-4-methylphenyI-N-methylamidino)ﬁrea

| -(Z-methyl-4~niimphenyl-N-methylaﬂidino)urea

l-(2-methyi~6-chlnmphenyl-N-mcthylamidino)uréa

_1-(2-methyl-ﬁ-ﬂuorophenyl-N-methylaﬁlidino)urea |
1-(2,4-dimeth ylphenyl-N-methylamidino)u rea
1-(2,6~-dimethylphenyl-N-methylamidino)urea |

| 1'-(2-triﬂuummethyl-4—chlomphenyl-N-methylamidina)-

urea
-(2-—methyl-4-tr1ﬂuaromethylphenyl N«-methyl-
amldmn)urea

1-(2, 4-dichloro-6-methylphenyl-N-methylamidino)urea

1-(2, ﬁ-dlchlnrn-4-methylphenyl-N-methylamldlno)urea

ll-(2—chloru—&methyl-ti—ﬂuorﬂphenyI-N-methylamidino)-

urea
1-(2, 6-dlmethyl-dnchiomphenyl-N-methylamldmn)ure:a

.1-_(2,6~dimethyl-4—ﬂu0mphenyl)-N-methylamidina)urea

1-(2,4,6-trichlorophenyl-N-methylamidino)urea

1-(2-chlaro-4-methyl-6-ﬂuorﬂphenyl-N-methylamidinn}-
urea
1-(2,4-dimethyl-6-chlorophenyl-N-methylamidino)urea

_l-(2,4-dimethyl-6—ﬂu0mpheny1-N-methylamidinﬂ)urea
I-(2-chlnm-4-ﬂut:}rn-6-methylpheny1-N-methylamtdmo)
urea -

1-(2, 6-dichlor0-4-ﬂuorﬁphenyl-N-methylamldmﬂ)urea

] (2-methyl-4—chlur0phenylam:dma)-—S 3-penta-

- methyleneurea

1-(2-methyl-4-chlorophenylamidino)-1,3-dimethylurea
l-(2-chlero-tl-methylpheny]amidinc})- 1,3-dimethylurea
1-(2-methyl-6-chlorophenylamidino)-1,3-dimethylurea

Example
1mn

=

O BN
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oo
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-~ . -continued = e v
Starting Materlals | - Products CE S BRI - . Example .
1-(2,4,6- tnchlorophenyl -1,2 3—-trlmethy] 3-(N,N- pentamethylene- 1-(2,4,6- tnohlorophenyl—N N'—d:methylamldmo)- | 9

carbnmyl)thlouronlum iodide, 4+ methylamme

We claim: = _

1. A method for treatlng hypertensmn compnsmg
admlnlsterlng to a patient suffering from said hyperten-
sion a therapeutically effective amount therefor be- 10
tween 0.5 mg and 500 mg per dosage un1t of at least one
compound of the formula -

R3 R IL

NR>, O R
- N/
R4 N=—(C—N-—=C—N
) TN
Ri R3 R”
Rs R | | - - | 20
where:

R2, R3, R4, R5 and R¢ may be the same or different
and are |
hydrogen, 25
halo, ) .
haloloweralkyl,
nitro,
cyano, o
loweralkylsulfonyl, | 30
loweralkoxy or =~
loweralkyl;

R1, Rz and Rj3 are hydrogen or
loweralkyl;

R’ and R"” are hydrogen, 35
loweralkyl,
intermediate alkyl,
loweralkenyl,
cycloalkyl,
cycloalkylloweralkyl, ' = 40
aralkyl,
cycloalkenyl or
aryl;

R’ and R” together are loweralkyhdenyl
provided Ry, Rs, R3, R’ and R' are not all hydrogen 43
at the same time; and the non-toxic acid addition
salts thereof.
2. A method of claim 1 where the compound adminis-
tered is one of the formula:

50
X' I11.
Y NR3 O R’
i Il S

N~=(C=N—C~-N

| N\ 55
7 R R3

where:

X', Y’ and Z' may be the same or different and are

hydrogen, provided at least one of X', Y' and Z' is 60"

other than hydrogen,
halo,
haloloweralkyl or
loweralkyl;
Ri, Rz and R3 are hydrogen or 65
loweralkyl; and
R’ and R" are hydrogen,
loweralkyl or

15

. methyl-3, 3-pentnmethyleneurea

cycloalkyl;
provided R, Ry, R3, R’ and R"” are not all hydrogen
at the same time. o
3. A method according to clann 2 where:
X', Y and Z' are - ¢ |
hydrogen, provided at least one of X', Y' and Z' 1s
other than hydrogen,
halo, |
haloloweralkyl or
loweralkyl;
R1, Rz and Rj are hydrogen or
methyl;,
R’ 1s hydrogen; and
R” 1s hydrogen,
methyl,
ethyl,
propyl,
i-propyl,
butyl,
t-butyl,
cyclopropyl,
cyclobutyl,
cyclopentyl or
cyclohexyl; -
provided Ri, R2, R3, R" and R" are not all hydrogen
at the same time. o
4. A method according to claim 3 where:
X' 1s hydrogen,
chloro,
bromo,
fluoro,
methyl or
ethyl;
Y’ is hydrogen,
chloro,
bromo,
fluoro,
methyl,
ethyl or
trifluoromethyl;
Z' 1s chloro,
bromo,
fluoro,
methyl,
ethylor
trifluoromethyl;
Ri, Rz and Rj are hydrogen or
methyl;
R’ is hydrogen; and
R" is hydrogen,
methyl,
ethyl,
propyl,
i-propyl,
butyl or
t-butyl;
provided R, Ra, R3, R and R" are not all hydrogen
at the same time.
5. A method according to claim 1 where:
X 1s hydrogen;
Y is 2-chloro and
Z. 1s 6-chloro.



39

6. A method accordmg to claim 1 wherein X and Y
are hydrogen and Z 1s 4-fluoro.

7. A method according to clalm 1 where
X is in the 2-position and is methyl or ethyl
Y is hydrogen and , o
Z is in the 6-position and is chloro,

bromo,

fluoro,

methyl or

ethyl. | .
8. A method accordlng to claim 1 Where
X 1s in the 6-position and is chloro

bromo or |

fluoro;
Y is in the 4-position and is methyl

ethyl,

chloro,

bromo or

4,220,658

- X is in the 2-position and is methyl or

10

15

20

25

30

35

45

50

35

60

65

_ 40
| fluoro; and
-0 Z is in the 2-position and is chloro,
| ~ bromo or
* fluoro.

9. A method accordmg to claim 1 where:'

ethyl

Y 1s in the 4-p051t10n and i1s methyl,

ethyl |
chloro,
bromo or -
fluoro; and o
Z is in the 6-position and is methyl,
ethyl,
chloro,
bromo or
fluoro. -
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